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INTRODUCTION 


This handbook contains instructions for repairing the structure of the 
H-21 model helicopter. It is intended for use in conjunction with the 
General Manual for Structural Repair, T.O. 1-1A-1. The purpose of this 
handbook is to familiarize service personnel with the structure of the 
helicopter; describe procedures for the investigation, classification, and 
repair of damaged members; and aid in maintaining the required strength 
and alignment. Actual working practice is the criterion applied to all 
information included and repairs illustrated. When certain conditions 
under which repairs are made, such as lack of special tools and materials, 
prevent the damaged member being restored to the required strength and 
alignment, replacement should be made. Wherever possible, therefore, re- 
pairs are illustrated or written with two main ideas in mind; the man 
operating under depot overhaul conditions and the man who makes repairs 
in combat or similar areas. When it is felt that repairs should be made at 
an overhaul depot, a note to that effect will be found in the applicable text 
or figure. 


To use this handbook refer to the Table of Contents on page i. Determine 
the Section number or group under which the item is listed, then note the 
paragraph and page number of the item. Each paragraph as listed or the 
one immediately following contains a reference to a figure which illustrates 
the repair of the item. Section I contains general information on damaged 
areas, repair materials and practices and hoisting, jacking and leveling. 
Sections II through VI cover the repair of items related to the section. Sec- 
tions VII through IX cover the repair of fabric-covered surfaces, the repair 
of extrusions and a table of heat-treated fittings. Section X contains a list 
of, and instructions for fabricating the special tools used throughout this 
handbook. A list of repair materials and fasteners is contained in Appendix 
I. Typical repairs as referred to throughout the text and figures are shown 
in Appendix II. Appendix III contains structural changes to specific models 
of the helicopter which have been determined desirable as a result of serv- 
ice experience. A system of cross references between figures and text is 
used where practicable. 
Note 
The YH-21 series has been redesignated H-21. Accordingly, 


all YH-21 references have been deleted and replaced with the 
new designation. 


Introduction 
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H-21, H-21A SERIES HELICOPTER 


ALIGHTING GEAR, TYPICAL тэг 


posu H-21 SERIES HELICOPTER 


H-21B, H-21C SERIES HELICOPTER 


EE GEAR, TYPICAL 
FOR H-21A, H-21B, AND H-21C 
SERIES HELICOPTERS 


Figure 1-1. H-21 Model Helicopters 
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SECTION I 
GENERAL 


1-1. TYPE OF CONSTRUCTION. 


1-2. GENERAL. (See figure 1-1.) The H-21 
model helicopter is a tandem-rotor, single-engined 
helicopter. The semi-monocoque body consists of 
bulkheads, frames, and longerons covered with 
a skin of aluminum and magnesium alloys. Ver- 
tical stiffeners of extruded aluminum alloy are 
riveted to the inside of the skin between the bulk- 
heads and frames. Aluminum alloys, corrosion- 
resistant steels, and magnesium are the principal 
materials. Fiberglas is used in the construction of 
the tail fairing, the tips of the vertical fins, ex- 
terior door framing, sections of the dorsal fairing 
and heating ducts. The H-21 and H-21A series 
have the same basic structure. The H-21B and 
H-21C series have a jointed body at station 359.80, 
and several new frame configurations. (See figure 
4-4.) Other differences between models are shown 
in the first figure of each applicable section of 
the handbook and described in either the Gen- 
eral paragraph or the Description paragraph of 
the applicable section. The crew compartment, 
located in the forward part of the body and form- 
ing the nose enclosure, provides stations for the 
pilot and co-pilot. The forward pylon, that part of 
the body structure above and aft of the crew com- 
partment, consists of supporting structure for the 
forward transmission, the forward rotor controls, 
and the rescue hoist boom. The cabin compart- 
ment, immediately aft of the crew compartment, 
contains shelving in its forward part for com- 
munication equipment and provisions for the in- 
stallation of litters, folding troop seats or com- 
binations thereof. A rescue door and a cabin 
entrance door are a part of the cabin compart- 
ment. The battery, additional supports for com- 
munication equipment, the central transmission 
support, and an isolated enclosure for the fuel cell 
are located immediately aft of the cabin compart- 
ment. The engine section beginning at station 
377.560 contains, in addition to the engine, its 
mount and accessories, an engine cooling system, 
electrical inverters, and the engine oil supply tank. 
The aft pylon, beginning at station 603.810, con- 
sists of supporting structure for the aft trans- 
mission and the aft rotor controls, and it serves as 
an attaching point for the tail group. Two rotor 
assemblies, disposed longitudinally, each with 


three blades, including hubs and necessary con- 
trols, are mounted on the pylons located at the ex- 
treme forward and aft ends oi the body. (See 
figure 2-1.) The rotor drive system consists of 
multisection shafting and three transmissions. 
(See figure 2-1.) The tail group consists of two 
stabilizer stubs, one on each side of the body aft 
pylon; two outboard horizontal stabilizers, one at- 
tached to each stabilizer stub; two vertical fins, 
one attached to the outboard end of each horizon- 
tal stabilizer; and a tapered tail fairing, which 
forms the aft end of the body and provides addi- 
tional fin area. (See figure 3-1.) The tricycle 
alighting gear incorporates, on each leg of the 
main gear and the single leg of the nose gear, a 
tubular V-type strut which is attached to the body 
by a hinge fitting on one end and a shock strut on 
the other. See figure 5-1 for configuration of the 
H-21 series alighting gear and figure 5-2 for con- 
figuration of the H-21A, H-21B, and H-21C series 
alighting gear. The main and nose alighting gear 
of the H-21 and H-21A series are equipped with 
fittings for flotation equipment. (See figures 5-7 
and 5-8.) A three-view drawing, including over-all 
dimensions, is shown in figures 1-2 and 1-3. The 
structural breakdown of the complete helicopter is 
shown in figures 1-8, 1-9, and 1-10. 


1-3. INVESTIGATION OF DAMAGED AREA. 


1-4. GENERAL. The alignment of the helicopter 
should be checked before repairs are made. Align- 
ment checking dimensions are shown in figures 
1-2, 1-3, 4-5, and 4-6. The amount of misalignment 
will help in determining the extent of the damage 
and may reveal areas affected in addition to those 
readily discernible. Thoroughly inspect any minor 
damage, especially if caused by impact. Inspect 
the surrounding structure for secondary damage 
caused by transmittal of a severe force or shock 
and resulting in cracks, elongated bolt holes, and 
distortion. 
1-5. DETAILS OF INSPECTION. The investi- 
gation procedure should include the following: 

a, Examine plates, clips, and doublers for signs 
of flexure, distortion, and enlarged holes. 

b. Examine bulkheads, frames, supports, beams, 
and longerons for signs of distortion and enlarged 
holes. 
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НЕ -------------------:1036.0МАХ BLADES UNPHASED 


528.0 (TYP) 


20.0 
BLADE OVERLAP 


790.0 MIN BLÁDES UNPHASED 


913.0 MIN BLADES PHASED 


STATIC 
GROUND LINE 


29.0 STA 
659.83 


74.57 


Notes 


A. ALL DIMENSIONS ARE SHOWN IN 
INCHES UNLESS OTHER WISE NOTED 
B. THE DIMENSIONS AS SHOWN ARE 
APPLICABLE WHEN THE MAINAND 
NOSE ALIGHTING GEAR STRUTS 
AND CASINGS ARE INFLATED FOR 


GROSS WEIGHT CONDITIONS IN AC- 
CORDANCE WITH THE APPLICABLE 
HANDBOOK OF MAINTENANCE IN- 
STRUCTIONS 

C. POSITION RELATIVE TO GROUND— 
REFER TO STATIC GROUND LINE 


208.0 MAX 
BLADES FOLDED 


Figure 1-2. Over-All Dimensions—H-21 
Revised 15 December 1957 
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1036.0 MAX OVER-ALL LENGTH 


528.0 
FWD AND AFT  '; 
ROTOR DIA 


20.0 
BLADE OVERLAP 


OVER-ALL 
HEIGHT (FWD) 
H-21A — 169.5 
H-21B & C — 169. 742 


STATIC 
GROUND LINE 


MAX OVER-ALL 
HEIGHT (AFT) 
H-21A— 185.3 
H-21B, H-21C —184. 758 


H-21A — 295.785 
H-21B & C — 295.789 
MAX OVER-ALL LENGTH 

STA BLADES FOLDED — 630.83 


STA 
659.83 


Notes 


A. ALL DIMENSIONS ARE SHOWN IN 
INCHES UNLESS OTHERWISE NOTED 
AND ARE APPLICABLE UNDER THE 
FOLLOWING CONDITIONAL NOTES: 

B. WEIGHT — FULLY LOADED 

C. STRUT INFLATION AND CASING 
PRESSURE—REFER TO THE APPLI- 
CABLE HANDBOOK MAINTENANCE 
INSTRUCTIONS FOR SPECIFIC IN- 
FORMATION ON MAIN AND NOSE 
GEAR STRUT AND CASING INFLA- 


Notes 

TION UNDER GROSS WEIGHT CONDI- 

TIONS 

DOOR DIMENSIONS AND CLEAR- 

ANCES 

1. CABIN DOOR — 45.0. x 60.0, 
CLEARING THE GROUND 36.8 AT 
ITS MIDPOINT (Н-21А) 

2. RESCUE DOOR — 45 x 60.0, 
CLEARING THE GROUND 62.6 AT 
ITS MIDPOINT (Н-21А) 


MAX OVER-ALL 
WIDTH BLADES 
FOLDED — 208.0 


Figure 1-3. Over-All Dimensions—H-21A, H-21B, H-21C 
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с. Check the skin for “oil-canning”, dents, and 
cracks. 


d. Check cowling for dents and cracks. 

e. Examine hinge fittings and alighting gear at- 
tachments for cracks and misalignment. 

f. Check tubular members, particularly the en- 
gine mount, for dents and for cracks in the vicinity 
of the welds, and the tubular rotor drive shafting 
for nicks, scratches, and loose rivets. 

£. Thoroughly inspect skin rivets for signs of 
looseness, canting, and loss of head. 

h. Examine seals and curtains for loose or 
broken lacing and security of attachment fittings. 

i. Check rotor blades for abnormal twisting 
and separation of bonding. 


1-6. CLASSIFICATION OF DAMAGE. 


1-7. NEGLIGIBLE DAMAGE. Negligible dam- 
age is that damage which can be permitted to ex- 
ist as is, or can be corrected by a simple procedure, 
such as the removal of a dent or small damaged 
area, without placing restrictions on flight. 


Note 


A comprehensive definition of negligible 
damage will be found following the gen- 
eral description of a component under 
consideration, in all sections of the hand- 
book. Specific instructions and examples 
of negligible damage for the major as- 
semblies will be found in a Negligible 
Damage figure in applicable sections of 
the handbook. 


1-8. DAMAGE REPAIRABLE BY PATCHING. 
Damage exceeding the specified negligible limits, 
usually occurring in stressed wood and metal skin, 
is repairable by patching, subject to the area in- 
volved. The use of a filler to compensate for the 
thickness of the material cut out, as the damaged 
area, is practical but should not be considered as 
an insertion. Typical instructions and examples 
are shown in Appendix II. 


Note 


A thorough study of figure 1-4 and para- 
graphs 1-22 through 1-177 will give a 
clearer conception of the specific exam- 
ples mentioned in the preceding and fol- 
lowing paragraphs. 


1-9. DAMAGE REPAIRABLE BY INSERTION. 
Complete or composite damage is repairable by 
the insertion of a partial replacement, identical to 
the original and accompanied by a reinforcement. 
When damage of this classification occurs to ex- 
truded or formed shapes, an insertion-type repair 
is necessary in order that some specific strength 
requirement be met. Typical instructions and ex- 
amples are shown in Appendix II. 
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1-10. DAMAGE NECESSITATING REPLACE- 
MENT. Damage beyond repair, such as the loss 
of a major portion of a section of skin or frame, 
or not repairable because of the complicated de- 
sign of the part, necessitates replacement. Dam- 
aged bolts, bushings, castings, forgings, fittings, 
clips, and small brackets must be replaced. The 
replacement part should be obtained from spares, 
or made in accordance with the production draw- 
ing. 
Note 


For convenience and to conserve space 
in the handbook, damage necessitating 
replacement will not be discussed in de- 
tail. Where technicalities involved do 
not permit the use of individual judg- 
ment as to the repair or replacement of 
a part, a detailed description of certain 
replacement parts is given in the text. 


1-11. TYPES AND CHOICE OF REPAIR. 


1-12. GENERAL. Following the classification of 
damage, a careful study should be made of each 
part in the vicinity of the damage to determine 
whether a satisfactory repair can be made or if 
a replacement is necessary. Consideration must be 
given to the period of time the helicopter will be in 
service between inspections and overhauls. Dam- 
age to any part of the helicopter that has been 
determined as repairable, must be further classi- 
fied as isolated skin or web damage, extensive skin 
or web damage, partial damage, complete damage, 
or composite damage. See figure 1-5. 


1-18. ISOLATED SKIN OR WEB DAMAGE. 
Damage to skin or web which, after proper prere- 
pair steps, is clear of structural boundary mem- 
bers, may be repaired as shown in Appendix II, 
figure B-1. 


1-14. EXTENSIVE SKIN OR WEB DAMAGE. 
Several isolated damages too close together to per- 
mit use of individual patches, or numerous, scat- 
tered, isolated damages that require removal of 
over half the area of skin or web between adjacent 
boundary members, may be classified as extensive 
skin or web damage. Repairs for this type of dam- 
age require a complete panel or web replacement, 
with the repair rivets driven through the bound- 
ary members. 


1-15. PARTIAL DAMAGE. Damage to a struc- 
tural member which, after proper prerepair steps, 
does not remove more than one flange of the mem- 
ber, whether the flange is attached to skin or web, 
may be classified as partial damage. Prerepair 
steps that remove the heel of an extrusion, the bend 
of a formed shape or affect two flanges at any one 
location along the member, are not considered par- 
tial damage. Repairs for partial damage will be 
found in Appendix II, figures B-1 through B-3. 
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CUT-OUT RADIUS 
0.250 MINIMUM 
UNLESS OTHERWISE 
NOTED 


TRIM EDGES OF REINFORCEMENTS 
TO ELIMINATE EXCESSIVE OVERLAP 
THE NUMBER OF RIVETS IN 

THIS AREA IS NOTED ON 
SPECIFIC REPAIR FIGURES 
AS THE MINIMUM NUMBER 
OF RIVETS REQUIRED, TO- 
GETHER WITH THE NUMBER 
OF ROWS AND THE MINIMUM 
OR MAXIMUM PITCH 
RIVET IN ORIGINAL 
OR NEW LOCATION 


CUT-OUT 


Notes 


REPAIR PARTS WITH THEIR GAGE AND MATERIAL 
SYMBOL ARE DESIGNATED BY INDEX NUMBERS 
AND ARE LISTED IN TABULAR FORM ON REPAIR 
FIGURES 

B. RADII OF REPAIR PARTS MUST BE LARGE ENOUGH 
TO CLEAR RADII OF ORIGINAL MEMBERS, FOR 
BEND RADII REFER TO THE GENERAL MANUAL 
FOR STRUCTURAL REPAIR, T.O. 1-1A-1, SECTION 
OI 

A PATCH REPAIR ENTAILS CUTTING OUT THE 
DAMAGED AREA OF A FLAT SHEET AND BRIDGING 
THE GAP WITH A REINFORCEMENT OF SUFFICIENT 
SIZE TO ACCOMMODATE THE REQUIRED NUMBER 
OF RIVETS 

D, AN INSERTION REPAIR ENTAILS CUTTING OUT 
THE DAMAGED AREA OF A FLAT SHEET, FORMED 
PART OR EXTRUSION, INSERTING A PARTIAL FIL- 
LER OR A FULL REPLACEMENT, AND BRIDGING 
THE FILLED AREA WITH A REINFORCEMENT 


REINFORCEMENTS TO BE 
OF SUFFICIENT LENGTH 
TO PERMIT INSTALLATION 
OF REQUIRED NUMBER OF 
RIVETS ON EACH SIDE OF, 
OR AROUND, THE DAMAGE 


RADII—REFER TO NOTE B, 


0.0625 MINIMUM CLEARANCE 
BETWEEN EDGES OF DAMAGE 
CUT-OUT AND EDGES OF INSERTED 
REPLACEMENT PARTS 


Е, 


Section | 


FOR RIVET PITCH, REFER ТО PARA- 
GRAPH 1-149 OR TO THE GENERAL 
MANUAL FOR STRUCTURAL REPAIR T.O. 
1-1А-1, SECTION VI. APPROVED REPAIRS 
IN SPECIFIC LOCATIONS SHOULD BE 
MADE USING THE RIVET PITCHES AS 

NOTED THROUGHOUT THIS HANDBOOK 


FILLER AND SHIMS 
SHOWN WITH THICK- 
NESSES CROSSHATCHED 


REPLACEMENT PARTS AND 
ORIGINAL STRUCTURE SHOWN 
WITH THICKNESSES NOT 
FILLED IN 


— REINFORCEMENTS SHOWN 
WITH THICKNESSES FILLED 
IN 


THE NUMBER OF RIVETS IN 
THIS AREA IS NOTED ON 
SPECIFIC REPAIR FIGURES 

AS THE MINIMUM NUMBER OF 
RIVETS REQUIRED, TOGETHER 
WITH THE MINIMUM NUMBER 
OF ROWS AND THE MINIMUM 
OR MAXIMUM PITCH 


REFER TO CODE SYMBOLS AND ABBREVIATIONS, 
WHICH FOLLOWS THE LIST OF ILLUSTRATIONS IN 
THIS HANDBOOK, FOR AN INTERPRETATION OF 
MATERIAL SYMBOLS FOUND IN REPAIR FIGURES 


Figure 1-4. Code for Repair Figures 


Section | T.O. 1H-21-3 


ISOLATED SKIN OR WEB DAMAGE EXTENSIVE SKIN OR WEB DAMAGE 
DAMAGE REPAIR- TO NM DAMAGE 
STRUCTURAL BOUNDARY ABLE BY PATCHING REQUIRES REMOVAL OF OVER NECESSITATING 
MEMBERS HALF THE WEB OR PANEL REPLACEMENT 


AREA BETWEEN BOUNDARY 


2 МЕМВЕВ5 
? | REINFORCE- 
H 2 | MENT 
: : 247) REPAIR RIVETS 
: : ЁО d SAME TYPE AND 
2 : ADJACENT MATERIAL IN NEXT 
“ЭМН : BOUNDARY LARGER DIAMETER 
MENT : 
REPLACE- DAMAGED AREAS TOO 
N MENT CLOSE FOR INDIVIDUAL 
PATCHES AND TOO NEAR 
DAMAGE REPAIRABLE BOUNDARY MEMBERS FOR 
BY INSERTION A SINGLE PATCH NECES- 
SITATE REPLACEMENT 
PARTIAL DAMAGE REINFORCEMENT 


REINFORCEMENT - 


p 


DAMAGE REPAIRABLE 
BY PATCHING 


DAMAGE REPAIR- 
ABLE BY PATCHING 27 


COMPLETE DAMAGE 


REINFORCEMENT REINFORCEMENT 
L 27 
REINFORCEMENT, 
SC DAMAGE k 
REPAIRABLE 
BY PATCHIN 
DAMAGE REPAIR- E 
ABLE BY PATCHING REPLACEMENT 
REINFORCEMENT COMPOSITE DAMAGE 
eee FILLER 
DAMAGE REPAIR- 
ABLE BY INSERTION BEN RSME å 
REPLACEMENT Ж 


DAMAGE REPAIR- 


LE BY INSERTION ` 
REINFORCEMENT АВ YANS REINFORCEMENT 


Figure 1-5. Damage Classification and Choice of Repair 


T.O. 1H-21-3 


1-16. COMPLETE DAMAGE. Damage greater 
than that defined as extensive damage, or damage 
that removes the entire cross section of the mem- 
ber may be classified as complete damage. Prere- 
pair steps that remove the heel of an extrusion, the 
bend of a formed shape, or affect two flanges at 
any one location along the member, may be classi- 
fied as complete damage. À short member is gen- 
erally easier to replace, provided the part is avail- 
able or ean be made from material on hand. In 
some cases the repair of a structural member is 
shown separately from that of the attaching skin 
or web, and in other cases the repair of both is 
shown in a composite repair drawing. 


1-17. COMPOSITE DAMAGE. Damage more 
extensive than that classified as negligible and oc- 
curring to both structural member and attached 
skin or web may be classified as composite damage. 
In some cases the skin panel will be replaced and 
attached to the repaired member in a manner sim- 
ilar to the original attachment, except in the re- 
pair area of the member, where the attachments 


may be governed by the repair of the member. In. 


other cases the skin will be patched in conjunction 
with the repair of a member, the method of repair 
being determined individually for each of the mem- 
bers under consideration. The repair of damage at 
a joint where several structural members join, 
particularly tubing, can be effected by a replace- 
ment of the joint, rather than patching, provided 
sufficient undamaged original structure remains. 
Otherwise, replacement of the complete component 
is advisable. Repairs for this type of damage will 
be found in Appendix II, figures B-1 through B-3. 


1-18. HOISTING, JACKING, AND LEVELING. 


1-19. GENERAL. Information on hoisting, jack- 
ing, and leveling of the helicopter when assembled, 
and breaking of the body splice is shown in figure 
1-6. Instructions for hoisting the separate body 
sections and supporting the structure during re- 
pair are contained in subsequent paragraphs. 


1-194. HOISTING OF SEPARATE BODY SEC- 
TIONS—H-21B, H-21C. (See figure 1-6A.) 
When the body splice has been broken, and it is 
necessary to hoist an individual body section, the 
following instructions should be utilized. 
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Section | 
Paragraphs 1-16 to 1-19A 


a. Forward body section. 


1; 


8. 


9. 


Install cross frame at station 359.80, as 
described in T.O. 1H-21-2-2 "Technical 
Manual Maintenance Instructions. 


. Install lifting eye, Part No. 22Е5710-4, in 


the rotor drive shaft of forward trans- 
mission. 


. Install eyebolt in the fittings at station 


159.50, on each side of body section. 


. Attach cables with ring to lifting eye and 


eyebolts installed in steps 2 and 3. 


. Install belly-sling around body section at 


stations 299.50 and 311.810, and attach 
weldment to belly-sling. 


. Attach cables with ring to weldment. 
. Attach the cable of a 5-ton crane to ring 


at forward location. 
Attach the cable of a 5-ton crane to ring 
at aft location. 


The forward body section is now ready to 
be hoisted. 


b. Aft body section. 


I: 


. Attach the 


Install a lifting eye, Part No. 22E5710-4, 
in the vertical shaft of the aft transmis- 
sion. 


lifting sling, Part No. 
92Е5710-9, to the hoist fittings at station 


407.88. 


Make certain that the hoist fittings are in ап 
upright position when sling is attached, and 
that they remain upright during all hoisting 
operations. The fittings may fail if they are in 
any position other than upright when weight is 
suspended from them. 


3. 


4. 


5. 


Attach the cable of a 5-ton crane to the 
lifting eve installed in step 1. 
Attach the cable of a 5-ton crane to the 
lifting sling installed in step 2. 


The aft body section is now ready to be 
hoisted. 


6A 
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1-20. SUPPORT OF STRUCTURE DURING 
REPAIR. 


1-21. It is essential that the structure be suitably 
and firmly supported during the repair or replace- 
ment of a basic structural member, to prevent fur- 
ther distortion of the structure and possible injury 
to service personnel. Concentrated loads, induced 
by the engine, transmission, alighting gear, etc, 
should be eliminated by independently supporting 
or removing the exponent of the load. The body 
should be supported at the jack points shown in 


figure 1-6. 


Should it be necessary to support the 
body at points other than the jack points, 
at least three temporary well padded sup- 
ports, conforming to the body cross sec- 
tion, and deep enough to prevent rolling 
of the body, should be made and placed 
at points conforming to the location of 
major bulkheads and frames. These loca- 
tions are evidenced by lateral lines of 
rivets at stations 119.50, 159.50, 359.975, 
377.560, 407.880, 521.50, 562.0 and 
608.80. (See figure 1-6.) 


1-22. REPAIR MATERIALS AND PRACTICES. 


1-28. GENERAL. The materials used to repair 
this helicopter are listed in Appendix I of this 
handbook. Figure 1-4 will aid in the interpretation 
of the various repair figures. General practices as 
found in the General Manual for Structural Re- 
pair, T.O. 1-1A-1, are applicable except where spe- 
cific information or practices are noted. 


1-24. ALUMINUM ALLOYS. The aluminum al- 
loys used in the construction and repair of this 
helicopter are in accordance with the specifications 
and commercial material designations listed in the 
General Manual for Structural Repair, T.O. 1-1A- 
1, Section IV. Repairs are made of formed shapes 
and flat patches of a specific alloy and gage of 
high-strength, rolled sheet. Fabrication and sub- 
stitution of gage or alloy should be made in ac- 
cordance with the General Manual for Structural 
Repair, T.O. 1-1A-1, Section III, unless specifi- 
eally noted on a repair drawing. Formed shapes to 
be used for the replacement or repair of original 
formed members or original extrusions, can be 
fabricated satisfactorily in the field by means of a 
brake or progressive rolling or pressing. When 
substitution for the original extrusion is neces- 
sary, the die numbers, section properties, and 
cross-sectional dimensions given in figure 8-1 
should be used. The replacement of a part, other 
than one fabricated in the field, will generally be 
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Section | 
Paragraphs 1-20 to 1-25 


an extrusion, casting, or formed sheet. Specific in- 
structions for heat treating the various alloys will 
be found in the General Manual for Structural Re- 
pair, T.O. 1-1A-1, Section V. A list of all heat 
treated parts of the helicopter, other than standard 
hardware, appears in Section IX of this handbook. 


1-24A. The majority of the aluminum alloys used 
in the construction of the H-21 model helicopter 
are clad. Scratches in the cladding do not always 
mean that the aluminum alloy has suffered a loss 
in fatigue strength or corrosion resistance. It is 
recommended that the following procedure be used 
to determine the depth of a scratch. 

a. Wipe the alloy in the area of the scratch with 
benzene, Spec MIL-B-3137. 

b. Mix a caustic solution of 1 part sodium hy- 
droxide and 9 parts water, by weight. 

c. Place a drop of the solution on a portion of 
the scratch and allow five minutes reaction time. 

d. Rinse the solution off the area with water 
and allow to dry. 

e. Inspect the test area for evidence of a black 
residue at the base of the scratch. 

f. If a black residue remains, the scratch ex- 
tends through the cladding to the core of the sheet. 

g. If a white residue remains, the scratch does 
not completely penetrate the cladding. 

h. Remove all traces of solution by rinsing with 
water, and cleaning as described in paragraph 
1-205. 


Note 


Do not attempt to remove scratches by 
sanding or buffing as the cladding will be 
removed in the process. Do not reject 
aluminum alloys for stains or for cor- 
roded areas if the scratch does not ex- 
tend to the core. Clean corroded areas as 
described in paragraph 1-206. 


1-25. STEELS. The steels used in the construc- 
tion or repair of this helicopter are in accordance 
with the specifications and commercial material 
designations listed in the General Manual for 
Structural Repair, T.O. 1-1A-1, Section IV. Where 
repairs are made to structural tubing, the prac- 
tices and illustrations found in the General Man- 
ual for Structural Repair, T.O. 1-1A-1, Section X, 
will apply. When making repairs to steel parts by 
welding, care must be taken to distinguish between 
those parts which were heat treated during manu- 
facture and those which were not. Non-repairable 
parts are indicated in the repair drawings, and a 
list of all heat treated parts of the helicopter, 
other than standard hardware, appears in Section 
IX of this handbook. For the heat treatment of 
steels and a tabular form of the mechanical prop- 
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TABLE | 
WELDABLE AND NON-WELDABLE STEELS 

Material Weldability 
SAE 1010 Weldable 
SAE 1020 Weldable 
SAE 1025 Weldable 
SAE 2330 Not Weldable 
SAE 4130 Weldable 
SAE 4140 Not Weldable 
SAE 4340 Not Weldable 
SAE 8630 Weldable 
SAE 8739 Not Weldable 


erties, corresponding to various heat treat condi- 
tions, refer to the General Manual for Structural 
Repair, T.O. 1-1A-1, Section V. All welded re- 
pairs, except as specifically noted, must be torch 
normalized after welding, in accordance with Spec 
AN-QQ-H-201 or the practices as found in the 
General Manual for Structural Repair, T.O. 1- 
1A-1, Section V. See table I for a list of weldable 
steels. 4 


Contact of dissimilar metals must be 
avoided. For group classifications of dis- 
similar metals and protective measures, 
refer to the General Manual for Struc- 
tural Repair, T.O. 1-1A-1, Section IV and 
to paragraph 1-193. 


1-26. WELDING. Where welding is permitted 
on the helicopter, the practices and information 
found in the General Manual for Structural Re- 
pair, T.O. 1-1A-1, Sections III and X, are accept- 
able except where specific information or repairs 
are noted in this handbook. The type welding rod 
‘is noted on all repair figures. The repair proce- 
dures for spotwelded structures found in the Gen- 
eral Manual for Structural Repair, T.O. 1-1A-1, 
Section III, are applicable unless specifically noted 
on a repair drawing. Spot and seam welding of 
aluminum alloys and magnesium should be ac- 
complished in accordance with Spec MIL-W-6860. 
The spotwelding of corrosion-resistant steels shall 
be accomplished in accordance with Spec MIL-W- 
6858. All fusion welds on corrosion-resistant steel 
shall be with inert gas, metallic arc process, ob- 
serving the requirements of Navy Bureau of Aero- 
nauties Spec PW-7. The interior of steel tubing 
shall be coated with linseed oil, Federal Spec 
TT-O-369, after repairs are made. When normal- 
izing is required, the requirements of Spec AN- 
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QQ-H-201 will be observed. All magnafluxing 
shall be done in accordance with Spec AN-I-32. 


1-27. FABRICS. The fabrics and related attach- 
ing materials used in the repair of this helicopter 
are listed in Appendix I of this handbook. General 
information and repair practices, in addition to 
those found in Section VII of this handbook, will 
be found in the General Manual for Structural Re- 
pair, T.O. 1-1A-1, Section XIII. 


1-28. WOODS. The woods used in the repair of 
the rotor blades and floor panels are listed sep- 
arately in Appendix I. In an endeavor to duplicate 
the original strength of the part which was dam- 
aged, the repair drawings show specific dimensions 
and grain directions which must be adhered to. 
General information in addition to these instruc- 
tions will be found in the General Manual for 
Structural Repair, T.O. 1-1A-1, Section XII. 


1-29. STRUCTURAL BONDING. 


1-30. GENERAL. Where structural gluing or 
bonding is permitted on the helicopter or any of 
its components, the practices and information in 
the following paragraphs are acceptable except 
where specific information on repairs is noted in 
this handbook. These practices and information 
are taken from the helicopter manufacturer’s 
specifications or from the specifications of the 
manufacturer of the product being used. Refer to 
the General Manual for Structural Repair, 
T.O. 1-1A-1, Section XII, for acceptable methods 
of preparing wood joints and for information on 
the use of casein and resin glues. 


1-31. APPLICATION OF PLYCOZITE OR FM- 
47 ADHESIVE FOR STRUCTURAL BONDING 
OF WOOD AND METAL. This process is de- 
signed to present instructions for the coating of 
metal parts with Plycozite or FM-47 adhesive 
prior to the secondary bonding with Penacolite. 


1-32. MATERIAL REQUIRED. This list in- 
cludes the necessary materials used in the applica- 
tion of Plycozite or FM-47 adhesive. In addition 
to the bonding material, materials to fabricate the 
test samples are included. 


Adhesive Plycozite No. 117-C, 

Honeycomb Co of America 
Thinner Plycozite No. 357, 

Honeycomb Co of America 
Adhesive FM-47, Bloomingdale Rubber Co 
Thinner FM-47, Bloomingdale Rubber Co 
Corks Commercial 
Sandpaper No. 320 grit 
Acetone Fed. Spee O-A-51 
Thinner For zinc-chromate primer, 

Fed. Spec TT-T-548 
Primer Zine-chromate, Spec MIL-P-6889 
Steel Sheet SAE 4340 
Steel CRES Type 302 


= 
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HOISTING — H-21, H-21A 


REFER TO NOTE B, 


HOISTING SLING 
PART NO, 22E5116 ad 


227 STA 162, 34 
je WL 431.59 


EACH SIDE 


Notes 


ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS 
OTHERWISE NOTED 

HOISTING—FOLD BLADES (REFER TO APPLIC- 
ABLE MAINTENANCE INSTRUCTIONS HANDBOOK 
FOR INFORMATION) AND INSTALL SLING SO 
THAT THE SHORT CABLES OF THE SLING AS- 
SEMBLY ARE ATTACHED TO THE AFT HOISTING 
LUGS AT STATION 407.83 EACH SIDE, AND THE 
LONG CABLES OF THE SLING ASSEMBLY ARE 
ATTACHED TO THE FORWARD HOISTING LUGS 
AT STATION 162.34. A DISTANCE OF 216.0 
(204.0 WHEN STATIC LOCKS ON SHOCK STRUTS 
ARE ENGAGED) IS REQUIRED FOR HOISTING 
SLING TO HOIST HELICOPTER UNTIL WHEELS 
ARE FREE OF GROUND 


Figure 1-6. Hoisting, Jacking, and Leveling (Sheet 1 of 6) 


, 


pod 407.83 


WL 48.19 
EACH SIDE 


Section 


T.O. 1H-21-3 


HOISTING — H-21B, H-21C 


Section | 
STEP 1. HOIST HELICOPTER CLEAR OF GROUND 
REFER TO 
NOTE C. 
HOISTING SLING 
PART NO. Quse ë 
SEE SHEET 1 OF 
THIS FIGURE FOR LO- 
CATIONS OF HOISTING 
LUGS 
Notes 
A. ALL DIMENSIONS ARE SHOWN IN INCHES UN- 
LESS OTHERWISE NOTED 
B. FOR DOLLY FABRICATION AND INSTALLATION 
INFORMATION REFER TO THE APPLICABLE 
HANDBOOK MAINTENANCE INSTRUCTIONS 
C. 
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HOISTING—FOLD BLADES (REFER TO APPLI- 
CABLE MAINTENANCE INSTRUCTIONS HAND- 
BOOK FOR INFORMATION) AND INSTALL SLING 
SO THAT THE SHORT CABLES OF THE SLING 


STEP 2. 


97. 360 


REMOVE FAIRING 
AND COWLING, STA 
543.137 THROUGH 


STA 628.820 242 


ASSEMBLY АКЕ ATTACHED TO THE AFT HOIST- 
ING LUGS AT STATION 407.83 EACH SIDE, AND 
THE LONG CABLES OF THE SLING ASSEMBLY 
ARE ATTACHED TO THE FORWARD HOISTING 
LUGS AT STATION 162.34, A DISTANCE OF 
216.0 (204.0 WHEN STATIC LOCKS ON SHOCK 
STRUTS ARE ENGAGED) IS REQUIRED FOR 
HOISTING SLING TO HOIST HELICOPTER UNTIL 
WHEELS ARE FREE OF GROUND 


REMOVE LANDING GEAR AND ATTACH DOLLIES 


STA 
603, 810 


Figure 1-6. Hoisting, Jacking, and Leveling (Sheet 2 of 6) 


STEP 3. 


T.O. 1H-21-3 


HOISTING —H-21B, 


SUPPORT AFT 


LOWER HELICOPTER TO GROUND 
AND REMOVE HOISTING SLING 


STA 
359.800 


Notes 


ALL DIMENSIONS ARE SHOWN IN INCHES UN- 
LESS OTHERWISE NOTED 

ADJUST HEIGHT OF WHEELS ON THE DOLLY 
AT STA 377.560 TO STA 407.833 UNTIL ALL 
OF THE WHEELS OF THE FORWARD DOLLIES 
CONTACT THE GROUND, AT THIS POINT THE 
HELICOPTER IS IN AN IN-FLIGHT ATTITUDE 
(FWD BODY SECTION PARALLEL TO THE 
GROUND) 

INSTALL JACKS UNDER THE AFT DOLLY IN 
ACCORDANCE WITH THE APPLICABLE HAND- 


STEP 4. BREAK BODY SPLICE AND 


LOWER AFT SECTION TO GROUND 


DOLLY WITH JACKS 
(REFER TO NOTE C.) 


Section | 


H-21C 


ADJUST WHEEL 
HEIGHT (REFER 
TO NOTE B.) 


BOOK MAINTENANCE INSTRUCTIONS, TO RE- 
LIEVE THE LOAD AT THE BODY SPLICE 
REMOVE JACKS FROM UNDER THE AFT 
DOLLY, AND INSTALL THE SPECIAL CROSS- 
FRAME ON THE FORWARD BODY SECTION AS 
DESCRIBED IN THE APPLICABLE HANDBOOK 
MAINTENANCE INSTRUCTIONS, WHEN JACKS 
ARE REMOVED, THE AFT DOLLY WHEELS 
WILL BE IN CONTACT WITH THE GROUND AND 
THE AFT BODY SECTION WILL BE PARALLEL 
TO THE GROUND 


REMOVE JACKS 
(REFER TO NOTE D.) 


INSTALL CROSS- 
FRAME (REFER 
TO NOTE D.) 


Figure 1-6. Hoisting, Jacking, and Leveling (Sheet 3 of 6) 
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Section | 
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ALTERNATE SUPPORT LOCA TIONS 
TEE 


STA 
STA 377.560 


359.975 


ALL SERIES 


H-21 SERIES STA 158.229 


H-21A, H-21B & 
H-21C SERIES 


LOCATED ON FRONT 
OF LEFT LEG OF 
STRUT FORK. STATIC 


GROUND LINE CLEARANCE 15.0 


Notes 


ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS 
OTHERWISE NOTED 

JACKING—WHEN IT IS DESIRED TO RAISE THE 
ENTIRE HELICOPTER, IT IS NECESSARY TO USE 
THE JACK PADS PROVIDED AT STATION 158,559 
(EACH SIDE) THE JACK PADS ON THE MAIN 
ALIGHTING GEAR (EACH SIDE), AND THE JACK 
PAD AT STATION 603,81 

TOWING-—REFER TO APPLICABLE MAINTENANCE 
INSTRUCTIONS HANDBOOK 

SEE FIGURES 5-5 AND 5-6 FOR INTERPRETA TION 
OF SYMBOLS AND ABBREVIA TIONS 

ITIS NECESSARY THAT THE REMOVABLE KEEL 


LOCATED 23.562 

OUTBOARD OF BODY 

© . STATIC GROUND LINE 
CLEARANCE 53.0 EACH SIDE, 
47.12 CENTER-TO- CENTER 


407.833 


521.50 3 
Г-- 
5ТА Ed Å | 
\ 
N 


H-21A, H-21B & 
H-21C SERIES 


2 
“ 


5ТА 


= 

380 „С | 
5ТА үа \ 
5620 i 


STA 


PE 
а 


\ 
\\ 


u 


REFER TO 
NOTE G. 


ALL SERIES 


STA 603.81 
LOCATED ON BODY 

. STATIC GROUND 
LINE CLEARANCE 


H-21SERIES pe) 


LOCATED 12.0 

INBOARD OF 

WHEEL Ф. STATIC GROUND 
LINE CLEARANCE 22.0 
EACH SIDE, 136.0 CENTER- 
TO-CENTER 


LOCATED ON AFT INBOARD 
V-BRACE FITTING, 1.50 
FROM BODY CENTERLINE 
EACH SIDE STATIC GROUND 
LINE CLEARANCE 20.0 


LOCATED 12.0 INBOARD 

OF WHEEL CENTERLINE. STATIC 
GROUND LINE CLEARANCE 10.0 
EACH SIDE, 133.0 CENTER-TO-CENTER 


BEIN PLACE WHEN SUPPORTS ARE USED UNDER 
THE AFT SECTION OF THE BODY 

THE LOCATION OF THE JACK PADS ON THE 
MODEL H-21 HELICOPTERS IS THE SAME EX- 
CEPT AS NOTED ON THE MAIN ALIGHTING GEARS 
TO PROVIDE FOR THE INSTALLATION OF THE 
FLOTATION EQUIPMENT ON THE MAIN ALIGHT- 
ING GEAR OF THE H-21SERIES HELICOPTER, A 
REMOVABLE JACK PAD, PART NO, 22E5129, IS 
PROVIDED WITH THE FLOAT KIT. THIS JACK 
PAD CLAMPS TO THE AFT LEG OF THE MAIN 
ALIGHTING V-BRACE, 9.20 INCHES INBOARD OF 
THE EXISTING JACK PAD 


Figure 1-6. Hoisting, Jacking, and Leveling (Sheet 4 of 6) 


T.O. 1H-21-3 Section | 


CUT-OUT 
3 x 9.5 


> 


STRUCTURE SUPPORT — Н-21, Н-21А, Н-21В, H-21C 


159.50 AND 359.975 


Notes 
. ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS OTHERWISE NOTED 


A. 
B. 
C 


TO THOSE SURFACES CONTACTING THE BODY 


REFER TO PARAGRAPHS 1-18 THROUGH 1-21 FOR INFORMATION ON SUP- 
PORT OF STRUCTURE, AND HOISTING, JACKING AND LEVELING 

. IT IS RECOMMENDED THAT EACH SUPPORT BE FABRICATED OF AT 
LEAST 3 THICKNESSES OF 1-ІМСН FIR PLYWOOD BOLTED TOGETHER. 
ATTACH 0.500 INCH THICK FELT PADDING, OR SPONGE RUBBER, SPEC- 


SUPPORTS ARE USED UNDER THE AFT SECTION OF THE BODY 


IFICATION MIL-H-5001, 


SKIN 
D. IT IS NECESSARY THAT THE REMOVABLE KEEL BE IN PLACE WHEN 


Figure 1-6. Hoisting, Jacking, and Leveling (Sheet 5 of 6) 
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LEVELING — H-21, Н-21А, H-21B, H-2iC 


< em 


603. 801 


DETAIL A 


REFER TO 
NOTE B, 


UPPER LONGERON ху? 


DOOR JAMB 
(REF) 


LEVELING BRACKET, 
LOCATED AT STATION 
343,250 ON CENTER- 
LINE OF UPPER LONGE- 
RON 


DETAIL B 


Notes 


A. ALL DIMENSIONS ARE SHOWN IN INCHES UN- 
LESS OTHERWISE NOTED 

B. LEVELING - TO OBTAIN LONGITUDINAL AND 
LATERAL LEVEL, SUSPEND PLUMB BOB FROM EVELING PLATE, 
LEVELING BRACKET AND POSITION HELICOP- RIVETED TO 
TER UNTIL PLUMB BOB IS DIRECTLY OVER DOOR JAMB 
CROSSED LINES ON LEVELING PLATE 


STA 
353,508 


Figure 1-6. Hoisting, Jacking, and Leveling (Sheet 6 of 6) 
14 Changed 15 March 1960 


T.O. 1H-21-3 Section I 


HOISTING SEPARATE BODY SECTIONS — H-21B, H-21C 
EE EST 


FORWARD SECTION 


CRANE ATTACHMENT 


CRANE ATTACHMENT CABLES WITH RING. 


REFER TO NOTE C. WELDMENT. REFER 


TO NOTE C. 


CROSS FRAME 
LIFTING EYE, 


PART NO, 22E5710-4 


BELLY SLING. 
REFER TO NOTE C. 


STA 
299. 50 


311,810 


EYEBOLT, REFER 


STA TO NOTE C. 


159, 50 


CRANE ATTACHMENT 


AFT SECTION 


LIFTING EYE, 


-4 
CRANE ATTACHMENT PART NO, 22E5710 


LIFTING SLING, 
PART NO, 22E5710-2 


STA 
407.83 
Notes 
A. ALL DIMENSIONS ARE SHOWN IN INCHES UN- C. HOISTING EQUIPMENT USED ON THE FORWARD 
LESS OTHERWISE NOTED BODY SECTION IS PART OF THE HOIST SLING, 
B. REFER TO PARAGRAPH 1-19A FOR INFORMA- 


PART NO, 4280002-HOSL-1 
TION ON HOISTING SEPARATE BODY SECTIONS 


Figure 1-6A. Hoisting, Jacking, and Leveling 
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1-33. EQUIPMENT REQUIRED. This list in- 
cludes the necessary hand tools and special tools 
used for the application of Plycozite or FM-47 ad- 
hesive. Refer to paragraph 1-236 for information 
on special tools. 

Gloves AR 

Spray equipment AR 

Baldwin Tester Model 60H BLW 

Dillon Tensile Model L, equipped with a 


Tester 0-10,000 Ib cap dynamom- 
eter DIW 
Fixture Clevis pin-type (fig. 10-8) 
Holder Guillotine-type (fig. 10-8) 
Hydrometer Baumé 
Gauze 5 yd of 3 in. width 
Cloths Lint-free 


Drying-ovens Sizes to accommodate spar 


[max temp 190°C 

(375*F)] 
1-34. FABRICATION OF SPAR TUBE BOND 
TEST SAMPLES. For each spar tube or group 
of spar tubes to be bonded, fabricate five test 
plates as follows: 

a. Cut five test plates, six inches long and one 
and one-quarter inches wide, from 0.187 inch thick 
SAE 4340 steel sheet. 

b. Surface grind the plates to a smooth even 
finish. 

c. Mark the spar tube or spar tube group serial 
number on the non-bonding surface of each plate. 


Note 


These test plates shall accompany the 
spar tube through all cleaning and coat- 
ing operations. 


1-35. FABRICATION OF BRASS BALANCE 
WEIGHT AND LEADING EDGE PROTECTIVE 
STRIP BOND TEST SAMPLES. For each brass 
balance weight or group or brass balance weights 
to be bonded, fabricate test plates as described in 
paragraph 1-34 steps a. and b. For each leading 
edge protective strip or group of leading edge pro- 
tective strips to be bonded, fabricate test plates as 
described in the following paragraphs. 

a. Cut 10 test plates three inches long and one 
inch wide from 0.625 inch thick corrosion-resist- 
ant steel. 

b. Surface grind both sides of the plates to a 
smooth even finish. 

c. Drill a 0.375 inch diameter hole through each 
plate, 0.500 inch from one end and centered on the 
width. 

d. Mark the leading edge protective strip or 
leading edge protective strip group serial number 
on the non-bonding surface of each plate. 


Note 


These test plates shall accompany the 
leading edge protective strip through all 
cleaning and coating operations. 
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1-36. PLYCOZITE OR FM-47 ADHESIVE MIX- 
ING PROCEDURE. Mix Plycozite or FM-47 ad- 
hesive as follows: 

a. Thin the Plycozite or FM-47 adhesive with 
Plycozite thinner or FM-47 thinner to spraying 
consistency (approximately one part adhesive to 
three parts of thinner). 


1-37. PREPARATION FOR COATING. Prior 
to the application of Plycozite or FM-47 adhesive, 
the parts should be thoroughly cleaned as de- 
scribed in paragraph 1-122 through 1-142. 


1-38. Spar tubes and accompanying test plates 
should be cleaned as described in paragraphs 1- 
129 through 1-130 and 1-132 through 1-133. 


1-39. Corrosion-resistant steel leading edge pro- 
tective strips and brass balance weights and ac- 
companying test plates should be cleaned as de- 
scribed in paragraph 1-129 through 1-131 and 
1-132. 

Note 


All coating to be accomplished within four 
hours after cleaning. All parts to be bonded 
shall be accompanied by their test plates. 
Clean white gloves must be worn during all 
cleaning and coating operations. 


1-40. SPAR TUBE COATING PROCEDURE. 
Prepare the spar tube and apply the Plycozite 
or FM-47 adhesive as follows: 


a. Thin zine-chromate primer to a specific 
gravity of 0.980—1.000 by diluting it with the 
applicable thinner. 


b. Plug the holes in the tip end of the spar tube 
with cork. 


c. Pour the thinned zinc-chromate primer into 
the root end of the spar tube until the tube is at 
least one-third full. 


d. Plug the root end of the spar tube with a 
cork. 


e. Raise and lower the spar tube while rotating 
it, to completely coat the inside. 
f. Drain the spar tube by removing the cork 


from the root end and supporting it with the root 
end down. 


g. Allow the spar tube to dry 5 to 10 minutes. 
h. Sand the surfaces of the spar tube to be 
bonded, with sandpaper. 


i. Clean the spar tube with acetone-soaked 
gauze. 


j. Wipe the spar tube with dry gauze. 
k. Repeat step i. until no indication of discol- 
oration is apparent on dry gauze. 


1, Apply, by spraying, two coats of Plycozite or 
FM-47 adhesive. 


m. Allow to dry 15 minutes. 
n. Repeat steps l. and m. five times to make a 
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total of 12 coats. If the thickness is less than 0.002 
inch apply additional coats of adhesive. 


Note 


Eliminate any blushing after the sixth, 
eighth, tenth or twelfth coats by apply- 
ing spray coats of Plycozite or FM-47 
thinner as necessary. If blushing per- 
sists, the spar tube and accompanying 
test plates must be reprocessed as de- 
scribed in paragraph 1-37 and paragraph 
1-40 steps h. through n. 


o. Allow to dry 90 minutes after final coat is 
applied. 
1-41. LEADING EDGE PROTECTIVE STRIP 
AND BRASS BALANCE WEIGHT COATING 
PROCEDURE. Apply the Plycozite or FM-47 
adhesive as follows: 

a. Apply adhesive coating as described in para- 
graph 1-40, steps 1. through o. 


1-42. PRE-CURING PROCEDURE. The follow- 
ing procedure is performed to drive off volatile 
solvents which do not evaporate completely at 
room temperatures. Insufficient pre-curing causes 
the adhesive to boil as the temperature rises dur- 
ing the final cure, producing bubbles or blisters in 
the Plycozite or FM-47 adhesive coating. 

a. Place the coated parts in an air-circulating 
oven maintained at a temperature of 82-93°С 
(180-200°F) for a period of 45-50 minutes. 

b. Break all blisters and bubbles by sanding, 
then clean the sanded area with gauze soaked with 
Plycozite thinner or FM-47 thinner, whichever 


is applicable. 


If the total bubbled or blistered area ex- 
ceeds 10 per cent of the coated surface, 
the adhesive must be stripped off and the 
parts completely reprocessed. 


1-48. CURING PROCEDURE. Cure the pre- 
cured spar tubes, leading edge protective strips 
and brass balance weights as follows: 

a. Place the spar tubes with accompanying 
test plates in an oven maintained at a temperature 
of 177--89С (350+15°F) for a period 302-10 
minutes. 

b. Place the leading edge protective strips or 
the brass balance weights with accompanying 
test plates in an oven maintained at a tempera- 
ture of 177+6°C (350+10°F) for a period of 
30+1 minute. 

Note 


Locate the test plates close to the parts 
they accompany to offset any oven tem- 
perature variations. 
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c. Permit the cured parts and test plates to cool 
at a temperature of 23.9°C (75°F). 

d. Protect the cured parts from contamination 
by placing them in clean covered containers. 


Note 


A yellow-green transparent color in the 
coating is desirable. A deep brown color 
indieates overcuring and is not accept- 
able. 


1-44. PLYCOZITE OR FM-47 ADHESIVE- 
COATED SPAR TUBE BOND TEST SAMPLE 
PENACOLITE COATING AND TESTING PRO- 
CEDURE. The following test is to be applied 
after final cure of the coated spar tube bond test 
samples. 

a. Select four of the coated test plates as de- 
scribed in paragraph 1-34. 

b. Sand two of the coated test plates lightly 
with sandpaper. 

c. Clean the two sanded and coated test plates 
by wiping with cloths saturated with acetone. 

d. Wipe the two cleaned test plates dry with 
cloths. 


e. Repeat steps c. and d. until no indication of 
dirt is apparent on the cloths. 

f. Apply a uniform brush coat of Penacolate 
adhesive, refer to paragraph 1-47, to each of the 
two coated and cleaned test plates. 

g. Allow approximately 10 minutes open assem- 
bly time before assembling. This time may be 
reduced to 5-7 minutes if the ambient tempera- 
ture is 29-32°С (85-90°F). 

h. Assemble the two coated test plates to form 
a test panel as shown in figure 1-7. 

i. Apply sufficient pressure to insure a uniform 
squeeze-out of adhesive. 

j. Cure the test panel in an oven maintained 
at a temperature of 62-68°C (145-155°F) for a 
period of four hours. 

k. Remove test panel from oven and allow it to 
cool at a temperature of 23.9°C (75°F). 

l. Cut the test panel in five specimens as shown 
in figure 1-7. 

m. Test each specimen in a Baldwin Tester 
equipped with a dynamometer and a guillotine- 
type holder. 

n. Apply load at a rate not to exceed 0.015 inch 
per minute. 

Note 


The shear test values for the five speci- 
mens should average 4000 psi, with no 
one specimen failing under 3000 psi. If 
the average falls below 4000 psi or any 
one specimen fails under 3000 psi, use 
the two remaining test plates as de- 


T.O. 1H-21-3 


scribed in paragraph 1-44 step a. and 
employ them as referee plates by repeat- 
ing the test procedure described in para- 
graph 1-44 steps b. through n. If the 
referee specimens fail to qualify the 
bond is considered unsatisfactory. 


1-45. PLYCOZITE OR FM-47 ADHESIVE- 
COATED LEADING EDGE PROTECTIVE 
STRIP OR BRASS BALANCE WEIGHT BOND 
TEST SAMPLE PENACOLITE COATING AND 
TESTING PROCEDURE. The following test is 
to be applied after final cure of the adhesive- 
coated leading edge protective strip. For informa- 
tion on coating and testing of brass balance 
weights bond test samples, refer to paragraph 
1-44 step a. through n. 

a. Sand the adhesive-coated leading edge pro- 
tective strip test plates described in paragraph 
1-35 with sandpaper. 

b. Clean the sanded and coated test plates by 
wiping with cloths saturated with acetone. 

c. Wipe the cleaned test plates dry with cloths. 

d. Repeat steps b. and-c. until no indication of 
dirt is apparent on the cloths. 

e. Apply a uniform brush coat of Penacolite 
adhesive, refer to paragraph 1-47, to each of the 
coated and cleaned test plates. 

f. Allow approximately 10 minutes open as- 
sembly time before assembling. This time may be 
reduced to 5 to 7 minutes if the ambient tem- 
perature is 29-32°C (85-90°F). 

g. Assemble the test plates into five specimens 
as shown in figure 1-7. 

h. Apply sufficient pressure to insure a uni- 
form squeeze-out of adhesive. 

i. Cure the test specimens in an oven main- 
tained at a temperature of 62-68°С (145-155°F) 
for a period of four hours. 

j. Remove the test specimens from oven and 
allow them to cool at a temperature of 23.9°C 
(USE). 

k. Test each specimen in a Dillon Tensile 
Tester equipped with a dynamometer and a clevis- 
pin type fixture. 

1, Align the attaching pins to obtain a straight 
pull on the shearing area. 

m. Apply pressure at the rate of 600-700 
pounds per minute. 


Note 


The shear test values for the five speci- 
mens should average 2000 psi. If the 
average falls below this, the bond is con- 
sidered unsatisfactory. 


1-46. CONTROL OF BOND SAMPLES. Control 
of all bond samples shall be as described in para- 
graph 1-59. 
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1-47. APPLICATION OF PENACOLITE FOR 
STRUCTURAL BONDING OF WOOD AND 
METAL. This process is designed to present in- 
structions for the coating of wood or metal parts 
for structural bonding. 


1-48. MATERIAL REQUIRED. This list in- 
cludes the necessary materials to apply Penacolite. 
In addition to the bonding materials this list in- 
cludes the materials to fabricate the necessary 
test samples. 


Resin Penacolite G-1131A KOPP 

Powder Penacolite G-1131B KOPP 

Wood Birch, 0.312 in. thick USAF 
Spec 15058 

Wood Birch, 0.406 in. thick USAF 
Spec 15058 

Acetone USAF Spec O-A-51 

Sandpaper No. 320 grit or finer 

Cement EC-801 (Refer to paragraph 

1-61) 
Gauze 5 yd of 3 in. width 
Cellophane MIL-T-4239 


1-49. EQUIPMENT REQUIRED. This list in- 
cludes the necessary hand tools and special tools 
to apply Penacolite. Refer to paragraph 1-236 for 
information on special tools. 


Container Earthenware or glass 

Scale 0-10 Їр cap. 

Paddle Wooden 

Beater Electric 

Brush Two in. wide 

Press Heating—Max temp 154°C 
(810%Е) 

Holder Guillotine-type 


Model 60H BLW 
Model V-2 MABQ 


Baldwin Tester 
Moisture meter 
Clamps C-type 
Lamps Shielded 250 watt-type 
1-50. FABRICATION OF ROOM TEMPERA- 
TURE-CURED PENACOLITE BATCH TEST 
SAMPLES. 

a. From 0.312 inch thick birch, free of all de- 
fects, cut two test blocks, 1.250 inches in length 
and 1.0 inch wide. 

b. Plane one surface of each block to insure a 
light-proof fit when pressed together by hand. 

c. Mark the Penacolite batch number and date 
on the unplaned surface of each block. 


1-51. FABRICATION OF WOOD-TO-METAL 
BLOCK, SPAR TUBE BOND TEST SAMPLES. 

a. From 0.406 inch thick birch, free of all de- 
fects, cut a block, 6.0 inches in length and 1.250 
inches wide. 

b. Plane one surface of the block to ensure a 
light-proof fit when pressed by hand against the 
remaining Plycozite or FM-47 adhesive coated. 
steel test plate described in paragraph 1-34. 

c. Mark the serial number of the spar tube on 
the unplaned surface of the block and attach to 
the spar tube adjacent to the coated steel plate. 
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1-52. PENACOLITE MIXING PROCEDURE. 
Mix Penacolite as follows: 

a. Open container of Penacolite Part A liquid 
resin and stir thoroughly with a wooden paddle. 

b. Weigh out resin in a clean dry container, 
for a portion of the final batch desired. See figure 
1-7 for portions required. 

c. Open container of Penacolite Part B powder 
and sift thoroughly to remove all lumps. 

d. Weigh out powder in a clean dry container 
for a portion of the final batch desired. See figure 
1-7 for portions required. 

e. Pour the weighed powder into the container 
of resin. 

Note 


Penacolite Part A liquid resin and Part 
B powder may be mixed at temperatures 
from 15-37°C (60-100°F). See figure 
1-7 for useful working life of mixed ad- 
hesive. All batches mixed below 15°C 
(60°F) shall be used within 7.5 hours. 


f. Stir mixture slowly with a clean paddle or 
electric beater. 

g. After mixing thoroughly, test the mixture by 
feeling with fingers. Properly mixed Penacolite 
feels smooth between the fingers. 


If mixture shows signs of crystallizing 
or setting-up, the mixture shall be dis- 
carded. 


1-53. ROOM TEMPERATURE-CURED PENA- 
COLITE BATCH SAMPLE TEST. Test the 
mixed batch of Penacolite as follows: 

a. Brush Penacolite on the faying surfaces of 
the two blocks fabricated as described in para- 
graph 1-50. 

b. Allow an open assembly time sufficient to 
prevent a starved glue line. 

c. Assemble the block to obtain a one square 
inch bonded area as shown in figure 1-7. 

d. Place the specimen in a press with platen 
temperatures of 149--52С (300+10°F) 

e. Close the press and apply 200-250 psi for a 
period of three minutes. 

f. Remove specimen from press and allow to 
cool at a temperature of 23.9°C (75°F). 

g. Test the specimen in a Baldwin tester 
equipped with a guillotine-type holder. 

h. Apply pressure at a maximum rate of 0.015 
inch per minute. 

Note 


The shear test value shall not be less 
than 1900 psi with blocks showing a 
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maximum of 50 per cent wood failure. If 
the test value is less than 1900 psi and 
there is less than 50 per cent wood fail- 
ure of the blocks, perform a referee test, 
using the same procedure described in 
paragraph 1-53. If this referee test 
shows the test value still below 1900 psi, 
the batch shall be rejected. 


1-54. PREPARATION FOR COATING. Prior 
to the application of Penacolite, the following 
precautions should be taken. 

a. Temperature—All Plycozite-coated metal 
parts and wooden parts, including test plates that 
are to be coated with Penacolite, should not be 
below a minimum temperature of 23.9°C (75°F) 
before and throughout all gluing operations. 

b. Moisture Content—The moisture content of 
all wood parts to be bonded shall be between 8 and 
15 per cent, determined in accordance with a 
calibrated and properly working moisture meter. 
The moisture content of wood parts of the same 
assembly shall not vary by more than two per 
cent. 

c. Dust Prevention—Every precaution shall be 
taken to reduce air currents so there will be no 
collection of dust or foreign materials on the wet 
Penacolite during open assembly time. 

d. Mechanical Fit of Wood Parts—Prior to 
bonding, all parts shall be prefitted and thor- 
oughly cleaned of all dust, dirt, loose fibers, wax, 
grease, chalk, or other foreign materials. All sand- 
ing shall be done with fine sandpaper and in the 
direction of the grain of the wood. Sand all areas 
which may have become contaminated in any way 
or made ineffective to bonding by the presence of 
wood sealer, varnish, or other finishes, previously 
cured Penacolite, or by prior use of wax paper, 
scotch tape or masking tape. 

e. Cleanliness of Plycozite-Coated Parts—Ply- 
cozite-coated metal parts shall be stored in clean, 
covered containers immediately after curing’ until 
just prior to the application of Penacolite. Ply- 
cozite-coated parts to be bonded are to be thor- 
oughly cleaned with clean, acetone-soaked gauze. 

f. Spar Press Preheating— The spar press 
should be heated to a minimum temperature of 
23.9°C (75°F) by placing heat lamps as close as 
possible over the press. 


1-55. SPAR TUBE AND WOOD SPAR HALVES 
COATING AND BONDING PROCEDURE. Coat 
and bond the spar tube and wood spar halves as 
follows: 

a. Brush a uniform coat of Penacolite on the 
Plyeozite-coated spar tube and the Plycozite- 
coated steel test plate. Use only enough to cover 
the surface with a wet coating which remains 
tacky until assembled. 
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STEEL SHEAR TEST PANEL CRES LAP SHEAR TEST SAMPLE 
(PLYCOZITE OR FM-47 BOND) (PLYCOZITE OR FM-47 BOND) 


2) i 0.375 DIA, LOCATE 
1.250 pe CENTER OF HOLE 
po 3.0 0.50 FROM END AND 


ENTERED ON STRIP 
CUT LINE 52% 0.50 EACH END 


sf 


%6 


MAKE FROM 0.1875 0. I 
4340 STEEL, SPEC = 
MIL-S-5000 FIVE SAMPLES REQD. p 
1,0 TYPICAL MAKE FROM 0, 0625 2.5 
CRES, SPEC MIL-S-5059 С 
СОМР 302 1.0 


ALUMINUM LAP SHEAR TEST PANEL 


a NARMCO METLBOND 4021 SYSTEM 


ADHESIVE BOND 


MAKE FROM 0, 064 
2024-T3 ALCLAD, 
FED, SPEC QQ-S-362 


REFER TO 
NOTE C, 


Па EACH END 


CUT LINE 


WOOD-METAL SHEAR TEST PANEL WOOD-TO-WOOD SHEAR TEST SAMPLE 
(PLYCOZITE OR FM-47 — PENACOLITE BOND) (PENACOLITE BOND) 
er SES EE ESN STEELE TET 

GRAIN MAKE FROM 0, 4687 

DIRECTION as 250 BIRCH, SPEC MiL-L -6061 


52 


0, 50 EACH END 


PN > 
E MAKE FROM 0, 1875 
: 4130 STEEL, SPEC 
6 MIL-S-5000 4 
< 1.0 TYPICAL E DIRECTION 
Sr" 1.0 | N 0.250 
/ NE . 


MAKE FROM 0.1875 


0. 250 BIRCH, SPEC MIL-L -6061 
Notes 
A. ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS C. ONE TEST PANEL IS REQUIRED FOR EACH EIGHT 
OTHERWISE NOTED HOUR OPERATING PERIOD AND WITHIN 96 HOURS 
B. PANELS SHOULD BE SECTIONED AS SHOWN BY PRIOR TO USING NARMCO METLBOND 4021 SYSTEM 
CUT LINES AFTER FINAL CURE OF BOND ADHESIVE 


Figure 1-7. Structural Bonding (Sheet 1 of 5] 
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Figure 1-7. Structural Bonding (Sheet 2 of 5) 
Revised 15 June 1958 
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MINIMUM SAFE CURING TIMES. AT VARIOUS TEMPERATURES FOR PENACOLITE NO, G-1131 
p——— P SS ы а ШЕЕ 


Notes 


. NO GURING SHALL BE ATTEMPTED ABOVE 82°C 
185 ЕЕЕ ЕНИ ЖЫ Б БЕ ШШ (180°F) OR BELOW 23. 9?c (75°F) 

B. MINIMUM CURE TIME — APPLICABLE TO THE 

КЕЕ E REPAIR OF HOLES, NOT EXCEEDING A TRIMMED 

DIAMETER OF 2.0 INCHES, IN THE ROTOR BLADE 

COVERS. THE MINIMUM CURE TIME REQUIRED, 

PRIOR TO FLIGHT, FOR REPAIRS OF THIS TYPE 


REQUIRED (ON THE CURVE) BY 3, OR CURE PER 
CURVE AND ALLOW TO SET FOR, 12 HOURS AT A 
MINIMUM TEMPERATURE OF 23.9 C (75 F) 
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Figure 1-7. Structural Bonding (Sheet 3 of 5] 
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THIS FIXTURE TO BE USED 
WHEN TESTING ALUMINUM ALLOY 
TEST SAMPLES USE CLEVIS PIN-TYPE 


FIXTURE WHEN TESTING 
STEEL TEST SAMPLES 


REFER TO= r 
NOTE B, 


REFER TO 
NOTE E, 


WASHERS-REFER 
TO NOTE D, 


0 TO 10,000 LB CAP, 
DYNAMOMETER s ete 


DILLON TENSILE —— 


TESTER MODEL L LAP SHEAR TEST 


SAMPLES, SEE 
FIGURE 1-7 


Notes 


A, ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS 
OTHERWISE NOTED 

B, SEE FIGURE 10-8 FOR FABRICATION INFORMA- 
TION 

C, REFER TO PARAGRAPHS 1-45 AND 1-119 FOR IN- 
FORMATION AND TESTING PROCEDURES 

D, POSITION WASHERS ON CLEVIS PIN, EACH SIDE 
OF SAMPLE, TO KEEP TEST SAMPLE ALIGNED 
WITH FIXTURE 

E. MANUFACTURED BY AERO TEST EQUIPMENT CO, 
NO, 763 


Figure 1-7. Structural Bonding (Sheet 4 of 5) 
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LOAD 


BLOCK TEST 


SAMPLE 
GUILLOTINE- 


TYPE HOLDER 
SER 


BLOCK TEST 
SAMPLE,SEE 
FIGURE 1-7 
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REFER ТО 
NOTE B, 


SECTION A-A 


BALDWIN TESTER 


MODEL 60H EE 


Notes 


A. ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS 
OTHERWISE NOTED 


SEE FIGURE 10-8 FOR FABRICATION INFORMA- 
TION 


C. REFER TO PARAGRAPH l-44 AND 1-56 FOR IN- 
FORMATION AND TESTING PROCEDURES 


Figure 1-7. Structural Bonding (Sheet 5 of 5) 
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b. Coat either the root end of the spar tube or 
the mating wood faying surfaces completely 
around from station 0.0 to station 28.0, with 
EC-801 cement, at the same time the Penacolite 
is being applied. Refer to paragraph 1-61 for the 
mixing and application of EC-801 cement. 

c. Brush a thin coat of Penacolite on the wood 
spar halves and the wood test block. 

d. If the Penacolite soaks into the wood in 
spots, apply a second coat to those spots before 
the termination of the open assembly time. 

e. Allow approximately 10 minutes open assem- 
bly time for the spar tube, wood spar halves, and 
steel test plate and wood test block after applying 
Penacolite. 

Note 


If the ambient temperature is 29.4- 
32.2°C (85-90°F), allow approximately 
five to seven minutes open assembly time. 


f. Place the spar tube between the wood spar 
halves, wrap cellophane around the region bonded 
with EC-801 cement, and place immediately in the 
preheated spar press. 

g. Press the steel test plate and wood test block 
together and place in the preheated spar press 
along with spar assembly. 

h. Approximately 10 minutes after placing the 
spar assembly in the spar press, pressure must 
be applied as in the following three steps. 

i. Apply 20 psi to sides of spar press. 

j. Apply 120 psi gradually to bottom of spar 
press. 

k. Gradually increase pressure on sides of spar 
press to 120 psi. 

1, Place heat lamps as close as possible to the 
spar press and maintain heat and pressure for 
amount of time as shown in figure 1-7. 


m. Remove spar assembly and test panel from 
spar press cylinders. 

n. Allow three days for final cure of bonds 
before subjecting the bonded parts to any sub- 
stantial loads. 


1-56. TESTING OF WOOD-TO-METAL SPAR 
TUBE BOND TEST SAMPLES. Test the steel 
test plate and wood block bonded together, in 
paragraph 1-55, as described in the following 
paragraphs. 

a. Cut the test panel into five specimens as 
shown in figure 1-7. 

b. Test each specimen in a Baldwin Tester 
equipped with a guillotine-type holder. 

c. Apply load at a rate not to exceed 0.015 inch 
per minute. 

Note 


The shear test values for the five speci- 
mens should average 1500 psi with no 
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single specimen failing below 1300 psi. 
Any specimen showing more than 50 per 
cent wood failure of the wood block shall 
be discounted. 


1-57. LEADING EDGE PROTECTIVE STRIP 
AND BRASS BALANCE WEIGHT BONDING 
PROCEDURE. Bond the protective strip and 
brass balance weights as follows: 

a. Brush a uniform coat of Penacolite in the 
balance weight slots of the blade leading edge 
and on the faying surface of the balance weights. 
Use oniy enough Penacolite to cover the surface 
with a wet coating which remains tacky until 
assembled. 

b. If the Penacolite soaks into the wood in 
spots, apply a second coat to those spots before 
termination of the open assembly time. 

c. Allow a 10-15 minute open assembly time 
for the balance weights. 

d. Place the balance weights in their respective 
slots in the blade leading edge. With the aid of 
pressure plates, presses or clamps, apply 20 psi 
to the balance weights, and, with the aid of heat 
lamps, apply sufficient external heat to raise the 
bond line temperature to a maximum of 66°C 
(150?F). 

e. Maintain heat and pressure for a minimum 
of one-half hour. See figure 1-7 for minimum cure 
time cycles. 

f. Remove the clamps from the balance weights 
and prepare that surface of the blade which con- 
tacts the leading edge protective strip by brushing 
on a uniform coat of Penacolite. Use only enough 
Penacolite to cover the surface with a wet coating 
which remains tacky until assembled. 

g. Allow a 10-15 minute open assembly time 
for the leading edge protective strips. 

h. Position the leading edge protective strip on 
the blade leading edge. 

i. With the aid of pressure plates, presses or 
clamps, apply 20 psi to the leading edge protec- 
tive strip, and, with the aid of heat lamps, apply 
sufficient external heat to raise the bond line 
temperature to 66°C (150°F). 

j. Maintain heat and pressure for a minimum 
of one-half hour. See figure 1-7 for minimum cure 
time cycles. 


1-58. WOOD-TO-WOOD COATING AND BOND- 
ING PROCEDURE. The following procedure is 
used when both mating surfaces of the parts are 


` wood. 


a. Brush Penacolite on both mating surfaces to 
be bonded, using only enough to cover the surface 
with a uniform wet coating which remains tacky 
until assembled. 

b. Allow 5-10 minutes open assembly time at 
a temperature of 25.9-29.4°C (75-80°F). 
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Note 


If the wood to be bonded is porous the 
open assembly time can be eliminated 
and assembly can be made immediately. 


c. If the Penacoliate soaks into the wood in 
spots, apply a second coat to those spots before 
termination of open assembly time. 

d. Mate the coated surfaces and allow 45 min- 
utes before applying clamp pressure. 

e. With the aid of pressure plates, presses, or 
clamps, apply from 50-200 psi, depending on the 
size, strength and flexibility of the assembled 
parts. 

Note 


In every case there must be sufficient 
pressure applied to assure full contact 
at all points and to obtain a uniform 
squeeze-out of glue all around the joint. 


f. Maintain clamp pressure for a minimum of 
six hours at a minimum temperature of 23.9°C 
(75°F). See figure 1-7 for minimum cure time 
cycles. 

g. Use heat lamps, to accelerate the cure, or if 
ambient temperature falls below 23.9°C (75°F). 


Note 


An appropriate temperature and time 
cycle should be established for each heat 
lamp arrangement. Shielded 250-watt 
heat lamps placed 18 inches from the 
assembly to be bonded will provide a 
cure in approximately one hour, or, when 
placed 36 inches from the assembly, will 
provide a cure in approximately four 
hours with temperatures above 21.1°C 
(709 E). 


h. Remove clamps and pressure plates and 
allow three days for final cure of bonds before 
subjecting the bonded parts to any substantial 
loads. 


1-59. CONTROL OF BOND SAMPLES. АП test 
samples are to be assembled and satisfactorily 
tested prior to final acceptance of the bonded 
assembly which they represent. 


1-60. Records should be maintained so that the 
quality of Penacolite and Plycozite or FM-47 ad- 
hesive, the accuracy of the proportions, and the 
effectiveness of the mixing can be controlled at 
all times. Each batch of Penacolite and Plycozite 
or FM-47 adhesive being mixed should be assigned 
a serial number and recorded on any inspection 
records of assemblies for which the batch was 
used. The following information should be re- 
corded for each batch of Penacolite and Plycozite 
or FM-47 adhesive: Serial number, type, quan- 
tity of resin (Ib), quanity of powder (lb), date 
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and time mixing started, length of time mixed, 
maximum glue temperature during or after mix- 
ing, room temperature, and storage temperature 
of mixed batch. 


1-61. APPLICATION OF EC-801 CEMENT 
FOR SEALING OR BONDING PURPOSES. 
This process is designed to present instructions 
for the mixing of EC-801 cement and the coating 
of wood or metal parts for sealing or structural 
bonding purposes. 


1-62. MATERIAL REQUIRED. This list in- 
cludes all the materials necessary to prepare a 
batch of EC-801 cement. 


Cement No. EC-801 MIM 
Accelerator No. EC-807 MIM 
Accelerator No. EC-1063 MIM 
Solvent Fed. Spec P-S-661 


1-68. EQUIPMENT REQUIRED. This list in- 
cludes the necessary hand tools used in the mixing 
and application of EC-801 cement. 


Mixing slab Earthenware or glass 

Towels Paper 

Containers Earthenware or glass 

Spatula Wooden 

Lamps Shielded 250-watt type 

Scale 3 0-10 lb capacity 

Mixer Power, fitted with wooden 
paddle 


1-64. EC-801 CEMENT MIXING PROCEDURE. 
Mix EC-801 cement as follows: 

a. Open the containers of cement and EC-807 
accelerator and mix separately and thoroughly. 

b. Weigh out into separate containers for a 
proportion of the final batch desired, per the fol- 
lowing weights: 100 parts by weight of cement to 
15-20 parts by weight of EC-807 accelerator. 

c. Place weighed proportion of cement on mix- 
ing slab and "fold" or "butter" the weighed 
proportion of EC-807 accelerator into the mixture 
by using a power mixer fitted with a wooden 
paddle. 

d. Test thoroughness of mixing by spreading 
a thin film of the mix on a clean paper towel and 
inspect for the presence of red particles. 

e. Repeat step c. until no red particles are 
observed. 

Note 
In the mixed form, the pot life at a room 
temperature of 21.1°C (70°F) is from 
two to four hours depending on the pro- 
portions used and the thoroughness of 
mixing. 

f. Apply to bonding or sealing surfaces. 

£. Mate coated surfaces and apply sufficient 
pressure to insure an even spread of the cement. 

h. Remove excess cement by wiping with rags. 

i. Maintain pressure until cement hardens. 
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Note 


Curing or hardening of the cement may 
be accelerated with the aid of heat lamps 
positioned to hold a temperature of 
87.82С (100°F) for 30 minutes. 


1-65. This material is designed for use as a seal- 
ing compound where temperatures are not ex- 
pected to exceed 177°C (350°F) and where a 
cured, rubbery seal or bond is desired. 


Note 


When using cement as a sealing com- 
pound on transparent acrylic parts, 
substitute EC-1063 accelerator for the 
EC-807 accelerator. Do not use Stoddard 
Solvent on acrylic plastic. 


1-66. APPLICATION OF EPON VI ADHESIVE 
FOR SEALING OR BONDING PURPOSES. 
This process is designed to present instructions 
for the mixing of Epon VI adhesive and the 
coating of metal or plastic parts for sealing or 
structural bonding purposes. Unless specifically 
noted on a repair figure or specifically stated in 
text, Epon VI adhesive is not to be used for the 
assembly of component parts of the rotor blades 
or for structural purposes. 


1-67. MATERIAL REQUIRED. This list in- 
cludes all the materials necessary to prepare a 
bateh of Epon VI adhesive and to clean the 
mating surfaces. 
Adhesive, Epon VI 
Curing Agent A SHCH 
Solvent Fed. Spec P-S-661 
Naphtha, type I, grade B Fed. Spec TT-N-97 
Sandpaper No. 400 wet or dry 
1-68. EQUIPMENT REQUIRED. This list in- 
cludes the necessary hand tools used in the mixing 
and application of Epon VI adhesive. 


SHCH 


Containers Earthenware or glass 
Spatula Wooden 

Heat lamps Shielded 250-watt type 
Scale 0—10 Ib capacity 
Towels Lint-free cloth 
Clamps C-type 


1-69. PREPARATION FOR COATING WITH 
EPON VI ADHESIVE. Prior to the application 
of Epon VI adhesive, the parts should be thor- 
oughly cleaned as follows: 

a. Thoroughly clean all surfaces to be bonded 
with cleaning solvent or naphtha to remove oil or 
grease film. 

b. Roughen surfaces with sandpaper and repeat 
step a. three times, using clean cloths for each 
cleaning. 

c. Check cleaning process by observing any 
breaks in a water film applied to the bonding sur- 
faces. 
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1-70. EPON VI ADHESIVE MIXING PRO- 
CEDURE. Mix Epon VI adhesive as follows: 

a. Weigh out the required amount of adhesive, 
using the proportions of six parts of Curing 
Agent A to 100 parts of adhesive. 


Note 


For best results, the components should 
be weighed to within plus or minus five 
per cent. 


b. Mix weighed components thoroughly, in an 
earthenware or glass container, to insure uniform 
distribution of the curing agent. 


Note 


The mixed components should be kept in 
a covered container. After addition of 
the curing agent, the mixture has a 
working life of thirty minutes. 


1-71. EPON VI ADHESIVE COATING AND 
BONDING PROCEDURE. The following pro- 
cedure is used for coating and bonding the sur- 
faces of metal or wood. 

a. Apply a thin even coat of adhesive to both 
mating surfaces. 


The curing agent's vapors of this mix- 
ture is toxic. Coating and bonding proce- 
dures should be performed in a well 
ventilated room. Avoid contact with the 
skin. If accidental contact with the skin 
is made, the exposed area should imme- 
diately be washed with mild soap and 
water. 


b. Immediately press the coated surfaces gently 
together. 

c. Apply clamps across the joint, adjusted to a 
light pressure. 


1-72. EPON VI ADHESIVE CURING PROCE- 
DURE. Cure the coated and clamped joint as 
follows: 

a. Cure with heat lamps for approximately two 
hours at an approximate temperature of 74°C 
(165?F). 

b. Allow the clamped assembly to cool before 
removing clamps. 


Note 


Hardening at room temperature should 
occur in from 16-24 hours. Epon VI ad- 
hesive attains full room temperature 
cure in from 48-72 hours. High tempera- 
ture curing results in higher strength 
bonds and should be used only where the 
adhesive is the primary attachment me- 
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dium. When Epon VI adhesive is filled 
with approximately 25 per cent by 
weight of a filler such as Perlite, cork or 
wood flour to be used as an edge and in- 
sert filling material, as much as 50 per 
cent by weight of curing agent A may be 
added. 


1-73. APPLICATION OF EPON VIII AD- 
HESIVE FOR SEALING OR BONDING PUR- 
POSES. This process is designed to present 
instructions for the mixing of Epon VIII adhesive 
and the coating of metal or plastic parts for seal- 
ing or structural bonding purposes. Unless spe- 
cifically noted on a repair figure or specifically 
stated in the text, Epon VIII adhesive is not to be 
used for the assembly of component parts of the 
rotor blades or for structural purposes. 

1-74. MATERIAL REQUIRED. This list in- 
cludes the materials to mix and apply Epon VIII 
adhesive. 


Adhesive, Epon VIII SHCH 
Curing Agent A SHCH 
Solvent Federal Specification, 
P-S-661 
Naphtha, type I, Federal Specification, 
grade B TT-N-97 
Sandpaper No. 400 grit wet or dry 


1-75. EQUIPMENT REQUIRED. This list in- 
cludes the equipment to mix and apply Epon VIII 
adhesive. 


Containers Earthenware or glass 
Spatula Wooden 

Heat lamps Shielded 250-watt type 
Scale 0-10 lb capacity 
Cloths Lint-free 

Clamps C-type 


1-76. PREPARATION FOR COATING. Prior 
to the application of Epon VIII adhesive, the 
parts should be thoroughly cleaned as follows: 

a. Thoroughly clean all surfaces to be bonded 
with cleaning solvent or naphtha to remove oil or 
grease film. 

b. Roughen surfaces with sandpaper and re- 
peat step a. three times, using clean cloths for 
each cleaning. 

c. Check cleaning process by observing any 
breaks in a water film applied to the bonding sur- 
faces. 


1-77. EPON VIII ADHESIVE MIXING PRO- 
CEDURE. Mix Epon VIII adhesive as follows: 


a. Weigh out the required amount of adhesive, 
using the proportions of six parts of Curing 
Agent A to 100 parts of adhesive. 


Note 


For best results, the components should 
be weighed to within plus or minus five 
per cent. 


b. Mix weighed components thoroughly, in an 
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earthenware or glass container, to insure uniform 
distribution of the curing agent. 


Note 


The mixed components should be kept in 
a covered container. After addition of 
the curing agent, the mixture has a 
working life of two to four hours. 


1-78. EPON VIII ADHESIVE COATING AND 
BONDING PROCEDURE. The following proce- 
dure is used for coating and bonding the surfaces 
of metal or wood. 


a. Apply a thin, even coat of adhesive to.both 


mating surfaces. 


The curing agent of this mixture is toxic. 
Coating and bonding procedures should 
be performed in a well-ventilated room. 
Avoid contact with the skin. If acci- 
dental contact with the skin is made, the 
exposed area should immediately be 
washed with mild soap and water. 


b. Allow an open assembly time of 15 minutes, 
then press the coated surfaces gently together. 

c. Apply clamps, adjusted to a light pressure, 
across the joint. 


1-79. EPON VIII ADHESIVE CURING PRO- 
CEDURE. Cure the coated and clamped joint as 
follows: 

a. Cure with heat lamps for approximately 90 
minutes at an approximate temperature of 93°C 
(200°F). 

b. Allow the clamped assembly to cool before 
removing clamps. 


1-80. through 1-93. DELETED. 


1-94. APPLICATION OF WELDWOOD GLUE 
FOR BONDING PURPOSES. This process is 
designed to present instructions for the mixing of 
Weldwood glue and the coating and assembling of 
wood surfaces for general woodworking opera- 
tions. Weldwood glue is a plastic resin product and 
is supplied in powder form. Unless specifically 
noted on a repair figure or specifically stated in 
the text.of this manual, Weldwood glue is not 
to be used for the assembly of component parts 
of the rotor blades or for structural bonds. 


1-95. MATERIAL REQUIRED. This list in- 
cludes the materials to mix and apply Weldwood 
glue and to assemble the coated surfaces. 
Weldwood Glue USP 
Sandpaper AR 
1-96. EQUIPMENT REQUIRED. This list in- 
cludes the equipment to mix and apply Weldwood 
glue and to assemble the coated surfaces. 
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Containers Earthenware or glass 
Spatula Wooden 

Scale 0-10 Ib capacity 

Tack cloth AR 

Clamps AR 


1-97. PREPARATION FOR COATING. Prior 
to the application of Weldwood glue, the surfaces 
should be cleaned and smoothed as follows: 


a. Machine the surfaces to be bonded, or sand 
parallel with grain to obtain a smooth surface. 


b. Remove dust with clean dry tack cloth. 
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1-98. WELDWOOD GLUE MIXING PROCE- 
DURE. Mix Weldwood glue as follows: 

a. Weigh out the required amount of powder 
using the proportions of 10 parts by weight of 
powder to six parts by weight of water. 

b. Mix the weighed components thoroughly, in 
an earthenware or glass container, to insure 
having a glue with the consistency of heavy 
cream and free of dry powder particles. 


1-99. WELDWOOD GLUE COATING AND 
BONDING PROCEDURE. The following pro- 
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cedure is used for coating and bonding wood sur- 
faces. 

a. Apply a thin, even coat of Weldwood glue to 
both mating surfaces. 

b. Press the coated surfaces together and apply 
clamps adjusted to a pressure in accordance with 
the following chart. 


Group I (Hardwoods) 150-200 psi 
Group II (Semi-hardwoods) 100-150 psi 
Group III (Soft woods) 75-100 psi 


c. Allow joint to remain clamped a minimum 
of eight hours. 


1-100. APPLICATION OF PS-18 CEMENT FOR 
BONDING PURPOSES. This process is de- 
signed to present instructions for mixing and 
application of PS-18 cement for bonding of acrylic 
plastics. 

1-101. MATERIAL REQUIRED. This list in- 
cludes all the materials necessary to prepare a 
batch of PS-18 cement and to clean the surfaces 
to be bonded. 


Base Cement Component A (PS-18) 


(RDH) 

Catalyst Component B (PS-18) 
(RDH) 

Promoter Component C (PS-18) 
(RDH) 

Sandpaper 240-400 grit 

Naphtha Fed. Spec TT-N-97 

Isopropyl Alcohol Commercial 

Soap Fed. Spec P-S-598 


1-102. EQUIPMENT REQUIRED. This list in- 
cludes all the necessary equipment for the mixing 
and application of PS-18 cement. 

Container Earthenware or glass 


Paddle Wooden—for mixing 
Scale 0-10 lb capacity 


Graduate Glass—graduated in 
cubic centimeters 

Cloths J int-free 

Brushes Soft bristle 

Clamps AR 

Scraper Hand type 


Size to accommodate work 

max temp 75.5°C 

(168° F) S 

Tape No. 670 (MIM) 

1-108. PREPARATION FOR COATING. Prior 
to application of PS-18 cement, the acrylic plastic 
surfaces should be cleaned and prepared as fol- 
lows: 

a. Sand the faying surfaces of acrylic plastic. 

b. Clean faying surfaces with cloths saturated 
with naphtha. 

c. Dry area thoroughly prior to applying ce- 
ment. 

d. Mask surrounding area with tape. 
1-104. PS-18 CEMENT MIXING PROCEDURE. 
PS-18 cement is supplied in three parts; Base 
Cement (Component A), Catalyst (Component 
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B), and Promoter (Component C). Larger quan- 
tities of the mixture are obtainable by using 
multiples of the amounts specified; however, the 
average work life of mixed PS-18 cement is 30 
minutes at a room temperature of (21.1°C) 70°F 
and it is recommended that only an amount that 
can be applied within 30 minutes be mixed. Mix 
as follows: 

a. Measure four fluid ounces of Component A. 

b. Pour into earthenware container. 

c. Add one capsule (2.4 grams) of Component 
B to Component A. 


d. Stir until capsule is completely dissolved. 


Note 


This mixture may be refrigerated, for a 
period not to exceed 24 hours, at a tem- 
perature of 4.44°C (40°F) or lower. 


e. Measure five cubic centimeters of Component 
C. 

f. Add measured Component C to mixture of 
Components A and B. 


g. Stir mixture thoroughly. 


WARNING 


Do not mix Component C directly with 
Component B as a violent reaction will 
result. PS-18 cement contains chemicals 
which may irritate the skin. If contact 
with the skin is made, it should be 
washed immediately with isopropyl alco- 
hol and flushed with soap and water. All 
operations should be performed in a well 
ventilated room as the vapors may be 
toxic if inhaled. 


1-105. PS-18 CEMENT COATING AND BOND- 
ING PROCEDURE. The following procedure 
should be used for coating and bonding the acrylic 
plastic surfaces. 

a. Apply a thin, uniform coat of cement to 
either or both surfaces to be joined. 

b. Assemble the joints immediately after appli- 
cation of cement. 

c. Hold the two parts together gently for a pe- 
riod of 15-30 seconds before applying pressure. 


d. Apply equally distributed pressure by use of 
clamps. 


e. Scrape excess cement, while wet, onto the 
masked area. 
1-106. PS-18 CEMENT CURING PROCEDURE. 
Cure the bonded and clamped assembly as follows: 


a. Allow clamped assembly to set for a period 
of two hours. 


b. Remove assembly from clamps and allow to 
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set for a period of two hours at a minimum room 
temperature of 21.1°C (70°F). 

c. For final cure, allow the assembly to set for a 
period of four hours at a temperature of 70 + 
5.56°C (158 + 10°F) or 24 hours at a room tem- 
perature of 21.1°C (70°F). 


1-107. APPLICATION OF PALMER 610 RESIN 
AND 611 COMPOUND FOR FILLING OR 
FAIRING PURPOSES. This process is designed 
to present instructions for the mixing and appli- 
cation of Palmer 610 resin and 611 compound 
as an edge or insert filling or fairing. Unless spe- 
cifically noted on a repair figure or specifically 
stated in the text, Palmer 610 resin or 611 com- 
pound is not to be used for the assembly of com- 
ponent parts of the rotor blades or for any other 
bonding or cementing purpose. 


1-108. MATERIAL REQUIRED. This list in- 
cludes the materials to mix and apply Palmer 610 
resin and 611 compound and to prepare the sur- 
faces to be filled or faired. 


Resin No. 610, Palmer Prod Co 


Compound No. 611, Palmer Prod Co 
Accelerator No. 611A, Palmer Prod Co 
Naphtha Federal Specification TT-N-97 
Solvent Federal Specification P-S-661 
Sandpaper No. 400 grit 


1-109. EQUIPMENT REQUIRED. This list in- 
cludes the equipment to mix and apply Palmer 610 
resin and 611 compound, and to prepare the sur- 
faces to be filled or faired. 


Paddle Wooden 

Spatula Metal 

Cloths Lint-free 

Container Earthenware or glass 
Lamps Shielded 250-watt type 


Scale 0-10 Ib cap. 


1-110. PREPARATION OF SURFACES TO BE 
FILLED OR FAIRED. Prior to the application 
of Palmer 610 resin and 611 compound, the sur- 
faces to be filled or faired should be cleaned and 
prepared as follows: 

a. Clean the surface by wiping with cloths 
soaked with naphtha or solvent. 

b. Sand the cleaned surface lightly to insure 
adhesion. 

c. Repeat step a. to remove sanding dust. 
1-111. PALMER 610 RESIN AND 611 COM- 
POUND MIXING PROCEDURE. Mix the 
Palmer 610 resin and 611 compound as follows: 

a. Weigh out the required amount of com- 
pound and accelerator, using the proportion of 95 
parts by weight of compound to five parts by 
weight of accelerator. 
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b. Stir the weighed components until thor- 
oughly mixed. 


Note 


When a low viscosity mixture is required 
the compound may be thinned with 
resin. In this case, an amount of accel- 
erator necessary to catalyze the resin 
must be added in the same ratio given in 
step a. Working life of the mixture is 
2.5 to 3.5 hours at a temperature of 
23.9°C (75°F); therefore it is recom- 
mended that only an amount that can be 
utilized within this time be prepared. 


1-112. PALMER 610 RESIN AND 611 COM- 
POUND APPLICATION PROCEDURE. Apply 
Palmer 610 resin and/or 611 compound to the 
surfaces to be filled or faired as follows: 

a. Apply the mixture to the surface using a 
spatula. 

b. Work the mixture into the affected area with 
the spatula. 

c. Remove the excess compound around affected 
area with the spatula. 


1-113. PALMER 610 RESIN AND 611 COM- 
POUND CURING PROCEDURES. Cure Palmer 
610 resin and 611 compound, and the filled or 
faired surface with heat lamps in accordance with 
one of the following conditions: 
a. Sixteen hours at a temperature of 49°C 
(120°F). 
b. One hour at a temperature of 66°C (150°F), 
then 16 hours at a temperature of 23.9°C (75°F). 
с. One hour at a temperature of 93°C (200°F). 
d. One-half hour at a temperature of 149°C 
(300?F). 
1-114. through 1-121. DELETED. 


1-121A. APPLICATION OF NARMCO METL- 
BOND 4021 SYSTEM ADHESIVE FOR BOND- 
ING OF METAL TO METAL. This process is 
designed to present instructions for the applica- 
tion of Narmco Metlbond 4021 System Adhesive 
for structural bonding of metal to metal, and for 
preparation of the surfaces to be bonded. Unless 
specifically noted on a repair figure or specifically 
stated in the text, Narmco Metlbond 4021 System 
Adhesive is not to be used for assembling com- 
ponent parts of the rotor blade or for structural 
bonds. 


1-121B. MATERIAL REQUIRED. This list in- 
cludes the materials necessary to apply Narmco 
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Metlbond 4021 System Adhesive, prepare the mat- 
ing surfaces, fabricate bond test samples, cure the 
bond, and test the bond samples. 

0.064 in. 2024- T3 Fed. Spec 
QQ-A-362 

Turco Paint Zip 

Stripper (TUR) 


Sheet aluminum 


Paint remover 


Isopropyl alcohol AN-F-13 
Cellophane Commercial 
Adhesive solution Metlbond 2021 
(NMI) 
Tape Metlbond 402 
(NMI) 
Sandpaper No. 240 Grit 
or finer 
Plastic Teflon (DP) 


1-121С. EQUIPMENT REQUIRED. This list 
includes the equipment necessary to apply Narmco 
Metlbond 4021 System Adhesive, fabricate bond 
test samples, prepare the mating surfaces, cure 
the bond, and test the bond samples. 


Cloths Lint-free, commercial 

Brush 2-inch wide 

Spray equipment AR 

Ovens Air circulating 
(Max temp 190°C 
(374° F) ) 

Heating press Size to accommodate test 
panels 

Tensile tester Model L (DIW) 

Jaws See Fig. 1-7 

Heat robbers Sheet aluminum, 1100-0, Fed. 


Spec QQ-A-561 


Clamps C-type 

Heating bars Rubber-faced 
Thermocouples AR 

Recorder Potentiometer-type 


1-121D. FABRICATION OF BOND TEST SAM- 
PLES. Testing of the Narmco Metlbond 4021 
System Adhesive should be accomplished within 
a maximum of 96 hours prior to its use. Fabricate 
the bond test samples as follows: 

a. Rough-cut two test plates, 6.0 -- 0.020 inches 
long by 4.0 + 0.020 inches wide, from sheet 
aluminum. 

b. Disc-sand the plates to the dimensions given 
in step a. 
1-121E. PREPARATION OF SURFACES TO 
BE BONDED. Clean and prepare the surfaces 
to be bonded as follows: 

a. Clean and etch the surfaces as described in 
paragraphs 1-135 through 1-142 when such meth- 
ods are practical. 

b. Clean and etch any surface that cannot be 
cleaned in accordance with step a., but which is 
accessible only to hand cleaning operations, such 
as previously assembled parts, as follows: 

1. Remove any silicon-treated material with 
paint remover for an area of two inches 
surrounding the surface to be bonded. 

2. Sand the stripped area. 

3. Wipe the sanded area with cloths satu- 
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rated with isopropyl alcohol to remove 
sanding dust. 
c. Wrap the cleaned surface with cellophane to 
prevent contamination. 


Note 


Any metal surface cleaned and not used 
within two hours must be recleaned. 


1-121F. NARMCO METLBOND 4021 SYSTEM 
ADHESIVE APPLICATION AND TESTING 
PROCEDURE. Apply the adhesive to the test 
plates, test the bond samples, and apply the ad- 
hesive to the surfaces to be bonded as follows: 

a. Apply bv brushing, or spraying, a thin 
(0.0005-0.00075 inch) coat of adhesive solution. 


Note 


A maximum relative humidity of 30 per 
cent and a minimum temperature of 
23.9°C (75°F) must prevail before ap- 
plying adhesive. 


b. Allow the adhesive solution to air-dry a 
period of 4—6 hours at a temperature of 23.9°C 
(75°F). 

c. Place the adhesive-coated, and air-dried 
plates in an air-circulating oven maintained at a 
temperature of 82 + 2.70°C (180 + 5°F), and 
allow to force-dry 5-15 minutes. 

d. Cut a strip of tape, 0.50 by 6.0 inches. 

e. Assemble the plates into a test panel by 
sandwiching the tape between the coated surfaces 
of the plates. 


Note 


Assembly must be made within 7 days 
after the adhesive solution has been force- 
dried. 


f. Place the test panel in a preheated press 
maintained to give a glue line temperature of 177 
+ 5.56°C (350 + 10°F). 

g. Apply 100 psi for 40-50 minutes. 

h. Remove the test panel from the press and 
allow to cool. 

i. Cut the test panel into five test strips as 
shown in figure 1-7. 

j. Lap-shear test each of the five test strips in a 
jaw-equipped tensile tester, as shown in figure 1-7. 

k. Apply a load at a rate of 600—700 pounds per 
minute. 

Note 


The shear test value for the five test 
strips should average a minimum 4000 
psi. If the average is less than 4000 psi, 
the tape and adhesive solution should be 
checked for cleanliness, and the test pro- 
cedure should be repeated as described 
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in paragraphs 1-121D, 
1-121F, steps a. through k. 


1, Using a qualified batch of adhesive solution, 
apply a thin, even coat to the faying surfaces to 
be bonded. 


1-121E, and 


Note 


If blushing, blistering, or discoloration 
occurs, the adhesive must be stripped off 
and the surface recleaned. 


m. Allow adhesive to air dry for a period of one 
hour at a temperature of 28.9°С (75°F). 

n. Force-dry the adhesive for a period of 25-35 
minutes by placing the coated parts in an air- 
circulating oven maintained to give a glue line 
| temperature of 121 + 5.56°C (250 + 10°F). 


Note 


If either of the faying surfaces is acces- 
sible only to hand operations, the force 
dry may be accomplished by covering the 
air-dried surface with a thin film of plas- 
tic, hanging heat robbers on the assembly 
to prevent dissipation of heat, and plac- 
ing a heating bar on the plastic. Use 
thermocouples in the heating bar and 
heat robbers connected to а potenti- 
ometer-type recorder. Adjust heat in 
heating bar to a temperature of 121 + 
11°C (250 + 20°F) for a period of 30 
minutes, then raise the temperature to 
171 + 11°C (340 + 20°F) and maintain 
for a period of 80-45 minutes. At no time 
should the heat in the heat robbers ex- 
ceed 98°С (200°F). 3 
o. Remove the force-dried parts from the oven 
or remove the heating equipment from the part. 
p. Cut a length of tape to a size to fit between 
the faying surfaces of the coated parts. 
1-121G. NARMCO METLBOND 4021 SYSTEM 


ADHESIVE CURING PROCEDURE. Cure the 
assembled parts as follows: 


a. Hand-tighten clamps on the assembly and 
place in an air-circulating oven maintained at a 
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temperature of 177 + 5.56°C (350 + 10°F) fora 
period of 45-60 minutes. 


Note 


If the assembly is accessible only to hand 
operations, the curing can be accom- 
plished by hanging heat robbers on the 
assembly to prevent dissipation of heat, 
and placing heating bars under clamps. 
Use thermocouples in the heating bars 
and heat robbers connected to a potenti- 
ometer-type recorder. Cure the assembly 
for a period of 45-60 minutes at a tem- 
perature of 177 + 5.56°C (350 + 10°F). 
At no time should the temperature of the 
heat robbers exceed 93°C (200°F). 


b. Remove the assembly from ovens or remove 
heating equipment from assembly. 


1-121H. NARMCO METLBOND 4021 SYSTEM 
ADHESIVE TESTING AND FINISHING PRO- 
CEDURE. Test and finish the assembly as 
follows: 


a. Remove the adhesive squeeze-out by sanding. 


b. Tap the bonded area to locate voids, and ob- 
serve to ensure uniformity of squeeze-out and that 
no discoloration exists. 


c. Destructively test one in every 100 assemblies 
by manually peeling one part from the other and 
observing whether a maximum of 50 per cent film 
cohesive failure exists. 


1-122. CHEMICAL CLEANING. 


1-123. CLEANING OF STEELS, BRASS AND 
COPPER ALLOYS. This process is designed to 
remove light oil, waxes, grease, and miscellaneous 
dirt by degreasing, and to chemically clean steel, 
corrosion-resistant steel, brass, and copper alloy 
parts. 


1-124. MATERIAL REQUIRED. This list in- 
cludes the materials to degrease and clean the 
metals. 


Oakite No. 24 OKP 

Oakite No. 36 OKP 

Perchlorethylene Federal Specification 
O-P-191 


Quartz grit No. 140 or finer 


Changed 15 March 1960 
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Al oxide grit No. 36 or finer 
No-Pak setting agent VBL 

Corrosion inhibitor Metrolux, VBL 
Turco brass dip TUR 

Acetone Fed. Spec O-A-51 
Naphtha Fed. Spec TT-N-97 
Methyl-ethyl-ketone Fed. Spec TT-M-261 
Cellophane Spec MIL-T-4239 


Trichlorethylene Spec MIL-T-7003 


1-125. EQUIPMENT REQUIRED. This list in- 
cludes the equipment necessary to degrease and 
clean the metals. 


Vapor blasting machine Size to accommodate 


work 

Vapor degreaser Size as required 

Apron Rubber 

Gloves Rubber 

Bag Porous cloth 

Brushes Steel wire bristles 

Tank Steel (for Oakite No. 
24). Size as re- 
quired 

Tank Wooden, crockery, 
hard rubber, lead- 
lined steel, or 
CRES (for Oakite 
No. 36). Size as re- 
quired 

Scale 0-5 Ib cap. 

Thermometer 260°C (500°F) max 
reading 

Paddle Wooden 

Container Earthenware, 1 gal 


cap. calibrated 
1-126. PREPARATION OF CLEANING SOLU- 
TIONS. Prepare the solutions, using the recom- 
mended quantities and equipment as follows: 


1-127. Prepare Oakite No. 24 solution as follows: 
a. To each gallon of water, add 10 ounces by 
weight of Oakite No. 24, and stir constantly. 
b. Solution is ready for use when crystals are 
dissolved and heated to a working tempezasare of 
82-93°C (180-200*F). 


Any alkali or acid material in contact 
with skin should be washed or flushed off 
with water immediately. 


1-128. Prepare Oakite No. 36 solution as follows: 
a. Add seven per cent of Oakite No. 36 by vol- 
ume to water, and stir constantly. 
b. Solution is ready for use when crystals are 


dissolved and heated to a working temperature of 
48-49°С (110-120°F). 
1-129. DEGREASING PROCEDURE. Prior to 
cleaning, the corrosion-resistant steel, carbon 
steel, or brass and copper alloys, should be de- 
greased and freed from all waxes, crayon marks, 
paint or marking dyes as follows: 

a. Using a vapor degreaser with either per- 
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chlorethylene or trichlorethylene as the solvent, 
suspend work, while the solvent is in a vapor 
phase, until all grease or other matter has been 
removed. 

Note 


An alternate method of degreasing is to 
wipe work with clean lint-free cloths sat- 
urated with naphtha. Acetone or methyl- 
ethyl-ketone may be substituted for naph- 
tha when the contamination is known to 
be silicone-treated. 


1-180. CLEANING PROCEDURES. Using the 
prepared solutions of Oakite No. 24 and 36 and 
other materials listed, clean the metals in accord- 
ance with the following paragraphs. 


1-131. Clean corrosion-resistant steel parts, after 
degreasing, as follows: 


a. Vapor blast the faying surfaces of work 
using a charge of aluminum oxide or quartz grit 
with corrosion inhibitor and setting agent. 


Note 


The blasting pressure shall be a mini- 
mum of 50 psi, and an even distribution 
of blasting along entire faying surface of 
work should be maintained. 


b. Remove work from blasting machine. 
c. Rinse work in clean running water. 
d. Wipe work with clean rags saturated with 
water until no indication of dirt remains. 
e. Rinse work in clean running water. 
f. Check work for breaks in water film. 
g. If break in water film exists, repeat the de- 
greasing procedure and steps a. through e. 
h. Permit water to drain from work. 
i. Dry work either by air or oven drying. 
j. If oven-dried, permit work to cool at room 
temperature. 
k. Protect cleaned surfaces of work with cello- 
phane. 
Note 
At no time during cleaning operation 
should bare skin touch the cleaned area. 
Coating with adhesives should be accom- 
plished within four hours after cleaning. 


1-132. Clean rotor blade steel spar tubes and car- 
bon steel parts, after degreasing, as follows: 


Note 


A spar tube and its test plates (refer to 
paragraph 1-34) must be processed to- 
gether; therefore, when spar tube is men- 
tioned in this procedure, it shall be con- 
strued to include the test plates in the 
operation. Clean rubber gloves and apron 
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should be worn during all cleaning oper- 
ations. 


a. Immerse spar tube in Oakite No. 24 solution, 
under agitation, for a minimum of 15 minutes. 


b. Air or steam agitate Oakite No. 24 solution 
through the inside of spar tube. 


c. Wipe spar tube with clean lint-free cloths 
while in Oakite No. 24 solution. 


d. Remove spar tube from Oakite No. 24 solu- 
tion. 


e. Remove Oakite No. 24 solution from spar 
tube by immersing in hot running water to re- 
move all traces of alkali. 


f. Wipe exterior of spar tube with clean, water- 
soaked cloths. 


g. Elevate one end of spar tube and flush the 
inside of spar tube with hot water. 


h. Rinse spar tube in clean running water. 

i. Check spar tube for breaks in water film. 

j. If break in water film exists, repeat the de- 
greasing procedure and steps a. through h. 

k. Permit water to drain from work. 

1, Immerse spar tube in Oakite No. 36 solution 
for a period of 3-4 minutes. 

m. Remove spar tube from Oakite No. 36 solu- 
tion. 

n. Rinse spar tube with cleaning running water 
to remove all traces of acid. 

o. Flush inside of spar tube by elevating one 
end and forcing water through tube. 

p. Check spar tube for breaks in water film. 

q. If break in water film exists, repeat steps a. 
through n., omitting the degreasing procedure. 

r. Wipe spar tube with rags saturated with ace- 
tone until no trace of water exists. 

8. Place spar tube in an air circulating oven, 
maintained at 149-177? C (300-350°F), for a min- 
imum period of 20 minutes. 

t. Remove spar tube from oven and allow to 
cool at room temperature. 

u. Brush inside of spar tube with a wire bristle 
brush. 

v. Cover tip end of spar tube with a porous 
cloth bag capable of absorbing dust. 

w. Blow the dust from inside of spar tube out 
the tip end with clean, dry air. 

x. Remove porous cloth bag. 

1-133. If coating of the spar tube with adhesive 
is not accomplished immediately, the spar tube 
must be covered with a polyethylene bag to pre- 
vent contamination. Ë 

1-134. Clean brass and copper alloy parts after 
- degreasing as follows: 

a. Vapor blast the faying surface of work, 
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using a charge of aluminum oxide or quartz grit 
with corrosion inhibitor and setting agent. 


Note 


The blasting pressure shall be a mini- 
mum of 50 psi, and an even distribution 
of blasting along entire faying surface of 
work should be maintained. 


b. Remove work from blasting machine. 

c. Rinse work in clean, running water. 

d. Wipe work with clean rags saturated in 
water until no indication of dirt remains. 

e. Rinse work in clean, running water. 

f. Check work for breaks in water film. 

g. If break in water film exists, repeat the de- 
greasing procedure and steps a. through e. 

h. Permit water to drain from work. 

i. Dry work either by air or oven drying. 

j. If oven-dried, permit work to cool at room 
temperature. 

k. Immerse work in hot Oakite No. 24 solution 
for a minimum period of three minutes. 

1, Rinse work in clean, running water to remove 
all traces of alkali. 

m. Immerse work in Oakite No. 36 for 4-10 
minutes or Turco Brass Dip for 25-35 seconds. 

n. Remove work from solution. 

o. Rinse work in clean, running water. 

p. Check work for breaks in water film. 

q. If break in water film exists, repeat the de- 
greasing procedure and steps a. through o. 

r. Permit water to drain from work. 

s. Dry work by air or oven drying. 


Note 


When oven drying is used, the work 
should remain in the oven for a mini- 
mum period of five minutes. Remove 
work and allow to cool at room tempera- 
ture. 


t. Cover work with cellophane to prevent con- 
tamination. 


1-135. CLEANING OF ALUMINUM AND ALU- 
MINUM ALLOYS. This process is designed to 
remove light oil, waxes, grease and miscellaneous 
dirt by degreasing, and to clean bare aluminum, 
Alclad, and aluminum alloy parts chemically. 


1-136. MATERIAL REQUIRED. This list in- 
cludes the materials necessary to degrease and 
clean aluminum and aluminum alloy parts. 


Sulfuric Acid-66° Baumé Commercial 
Sodium dichromate Fed. Spec O-S-595 
Oakite No. 61 OKP 
Perchlorethylene Fed. Spec O-P-191 
Trichlorethylene Spec MIL-T-7003 
Methyl-ethyl-ketone Spec MIL-T-261 
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Naphtha Fed. Spec TT-N-97 
Type 1, grade B 

Acetone Fed. Spec O-A-51 

Water AR 

Cellophane Spec MIL-T-4239 


1-187. EQUIPMENT REQUIRED. This list in- 
cludes the equipment necessary to degrease and 
clean aluminum or aluminum alloy parts. 


Size as required 
Size as required 


Vapor degreaser 

Tank-Steel (for Oakite No. 61) 

Tank, wooden, crockery, hard 
rubber, lead-lined steel, or 
corrosion-resistant steel 
(for sulfurie acid/sodium 


dichromate solution). Size as required 


Paddle Wooden 

Gloves Rubber 

Scale 0-5 lb. capacity 

Cloths Lint-free, com- 
mercial 

Thermometer 260°C (500%Е) 
max reading 

Container Earthenware, 1 


gallon cap. 
calibrated 


1-188. PREPARATION OF CLEANING SOLU- 


TIONS. Prepare the solutions using the recom- 
mended quantities and equipment as follows: 


| WARNING 


Any alkali or acid material in contact 
with the skin should be washed or 
flushed off immediately with water. Rub- 
ber gloves must be worn during all clean- 
ll ing operations to prevent contamination 


Revised 15 December 1957 


Section I 
Paragraphs 1-137 to 1-140 


of the parts and to protect the hands 
from alkali or acid. 


1-139. Prepare sulfuric acid/sodium dichromate 
solution in the following ratios, using one of the 
two solutions given: 


Sodium 
Solution Sulfuric Acid Dichromate Water 
By Weight By Weight By Weight 
1 10 4 30 
2 10 1 30 


a. Pour the correct amount of cold water into a 
tank. 

b. Pour the correct proportion of sulfuric acid 
into the water. 


Do not add water to acid, or concentrated 
acid to a hot solution as a violent reac- 
tion will result and cause the acid to con- 
tact the skin. 


c. Add sodium dichromate to acid solution. 
d. Stir acid solution until sodium dichromate 
has completely dissolved. 


1-140. Prepare Oakite No. 61 solution as follows: 
a. To each gallon of water add five ounces by 
weight of Oakite No. 61 and stir constantly. 
b. Solution is ready for use when crystals are 
dissolved and solution is heated to a working tem- 
perature of 79.5-85?C (175-185°F). 
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1-141. DEGREASING PROCEDURE. Prior to 
cleaning, the work should be degreased and freed 
from all waxes, crayon marks, paint or marking 
dyes as follows: 

a. Using a vapor degreaser with either per- 
chlorethylene or trichlorethylene as the solvent, 
suspend the work while the solvent is in the vapor 
phase until all grease or other matter has been 
removed. 

Note 


An alternate method of degreasing is to 
wipe work with clean lint-free cloths sat- 
urated with naphtha. Acetone or methyl- 
ethyl-ketone may be substituted for 
naphtha when the contamination is 
known to be silicone-treated. 


1-142, CLEANING PROCEDURE. Using the 
prepared solutions of Oakite No. 61 and sulfuric 
acid/sodium dichromate, with the other materials 
listed, clean the degreased aluminum or aluminum 
alloy parts as follows: 

a. Immerse the work in Oakite No. 61 solution 
for a period of 5-10 minutes maintaining the solu- 
tion at a temperature of 71-99°C (160-210?F). 

b. Remove work from Oakite No. 61 solution. 

c. Rinse the work in clean running water by a 
tank dipping or a spray shower. 

d. Remove work from rinse and inspect for 
breaks in the water film. 

e. If a break in water film exists, repeat the de- 
greasing procedure, and steps a. through d. 

f. Immerse work in the sulfuric acid-sodium 
dichromate solution for a period of 10-20 minutes, 
maintaining the solution at a temperature of 66?— 
77°С; (150-1709 F). 

g. Remove work from acid solution. 

h. Rinse work thoroughly in clean running 
water, by tank dipping or a spray shower. 

i. Allow the parts to dry at a temperature not 
to exceed 66°C (150°F). 

j. Wrap work in cellophane. 


Note 


Parts to be bonded must have adhesive 
applied within 16 hours after cleaning. 
If the period of time exceeds 16 hours, 
part must be recleaned. When recleaning, 
the immersion times as noted in steps a. 
and f. may be reduced by one-half. Clean 
parts must be handled with gloves. At 
no time should the bare skin come in con- 
tact with the cleaned areas. 


1-142A. PAINT STRIPPING OF MAGNESIUM, 
MAGNESIUM ALLOY, AND STEEL PARTS. 
This process is designed to remove lacquers, en- 
amels, and other finishes. 
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1-142B. MATERIAL REQUIRED. This list in- 
cludes the material necessary to remove lacquers, 
enamels, and other finishes. 

Rustripper OKP 

Turco Transpo TUR, Spec MIL-R- 

25134 

Water AR 
1-142C. EQUIPMENT REQUIRED. This list 
includes the equipment necessary to remove lac- 
quers, enamels, and other finishes. 


Tank Steel 

Brushes Stiff-bristled 

Gloves Rubber 

Cloths Lint-free, commercial 


1-142D. RUSTRIPPER MIXING PROCEDURE. 
Mix and prepare the Rustripper as follows: 


Rustripper is an alkaline solution and at 
no time should be allowed to contact the 
body skin. If accidental contact is made, 
the solution should be flushed off with 
water immediately. Wear rubber gloves 
during all operations to protect the 
hands. 


a. Mix 16 ounces of Rustripper to one gallon of 
water in a tank. 

b. Stir solution thoroughly. 

c. Heat solution to a temperature of 88-99°C 
(190-210°F). 
1-142E. STRIPPING PROCEDURE. Remove 
lacquers, enamels, and other finishes as follows: 

a. Immerse parts in Rustripper solution for a 
period of approximately 15 minutes. 

b. Rinse parts in running water, and wipe dry 
with cloths. 

c. Remove any stubborn remaining finishes by 
immersing parts in a solution of Turco Transpo 
and scrubbing with a brush. 

d. Rinse parts in running water, and wipe dry 
with cloths. 

Note 


Oakite Rustripper is satisfactory for use 
on control components. On cadmium 
plated steel parts, discoloration may ap- 
pear when immersion time exceeds 15 
minutes; however, this is superficial and 
not detrimental to the part. 


1-148. PLASTICS. 


1-144. Plexiglas, an acrylate-base thermoplastic, 
is used in the repair and replacement of the cock- 
pit enclosure and windows of the helicopter. Ac- 
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ceptable methods of repair will be found in the 
General Manual for Structural Repair, T.O. 1- 
1A-1, Section XI. Refer to Repair Materials and 
Attachments, Appendix I of this handbook, for the 
thicknesses and specifications of repair materials. 


1-145. Fiberglas, an impregnated glass cloth 
laminate, is used in the repair and replacement of 
the crash padding and heating ducts. Information 
on the repair of the heater ducts is found in para- 
graph 4-421. See figure B-4 in Appendix II for 
typical repairs of Fiberglas components, which in- 
cludes repair procedures, repair parts, and notes. 
Refer to Repair Materials and Attachments, Ap- 
pendix I of this handbook, for the thicknesses and 
specifications of repair materials. 


1-146. ATTACHMENTS. 


1-147. GENERAL. In repairing extruded or 
formed structural members, the same type fas- 
teners used in the splice should be used in the 
damaged area near the splice. However, where 
fittings are attached, the original fitting attach- 
ments must be duplicated. The minimum allow- 
able pitch is as follows: 


Size of Fasteners (in.) 1/8 5/32 3/16 1/4 
Minimum Pitch (in.) БУВ 117167 19/167 1 


Note 


These minimum pitches must be fol- 
lowed, particularly where new fasteners 
are added between existing fasteners. 


1-148. RIVETS. The procedures for riveting and 
the identification of rivets found in the General 
Manual for Structural Repair, T.O. 1-1A-1, Sec- 
tion VI, are applicable for the repairs outlined in 
this handbook, with the exception of the following 
paragraphs containing specific information on 
rivet spacing, rivet replacement, and rivet holes. 


1-149. RIVET SPACING. The maximum allow- 
able pitch of rivets is 1.250 inches. The minimum 
allowable pitch, unless specifically noted on a re- 
pair drawing, is as follows: 

Diameter of Rivet (in.) 1/8 5/32 3/16 
Minimum Pitch (in.) 3/8 1/2 5/8 
1-150. These minimum pitches must be followed, 
particularly where new rivets are added between 
existing rivets. Additional information can be 
found in the General Manual for Structural Re- 

pair, T.O. 1-1A-1, Section VI. 


1-151. RIVET REPLACEMENT AND SUBSTI- 
TUTION. In the repair of extruded, formed or 
flat structural members, the type rivets used in 
the splice should also be used in the repair of the 
damaged area near the splice. Where fittings are 
attached, the original rivets must be duplicated. 
Additional general information on rivet size sub- 
stitution can be found in the General Manual for 
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Structural Repair, T.O. 1-1A-1, Section VI. Selec- 
tion of the proper alloy for a repair rivet may be 
made from table III. If the replacement of dam- 
aged rivets is not practical, the installation of 
additional rivets may be made as shown in figure 
B-5, Appendix II of this handbook. 


1-152. AN470 rivets may be used for internal and 
external applications in all sizes and substituted 
for AN430 and AN456 rivets, size for size. 


1-153. AN426 rivets are not to be used in the same 
rivet pattern with non-flush type rivets. 


1-154. SUBSTITUTION OF AN BOLTS FOR 
AN RIVETS. AN bolts may be substituted for 
AN rivets within the following limitations: 

a. Substitution to be made only where rivets 
have been omitted and cannot be installed on as- 
sembly. 


b. A minimum edge distance of 1-1/2 diameters 
may be used where space is limited; however, 
maintain where possible a minimum edge distance 
of two diameters. 


c. Substitution cannot be made for high shear 
rivets or Huck bolts. 


1-155. The installation of AN bolts should be 
made in accordance with the following conditions 
and table II. 


a. The open rivet hole should agree with the 
diameter of the bolt as noted in table II and a 
light drive fit should be maintained. 


b. Use AN960 washers and AN364 nuts as re- 
quired. AN365 nuts may be substituted for AN364 
nuts. 


1-156. SPOTWELD REPLACEMENT WITH 
RIVETS. The field replacement of spotwelds 
with rivets should be made in accordance with the 
instructions found in the General Manual for 
Structural Repair, T.O. 1-1A-1, Section III. In 
cases where a few spotwelds have failed, it is 
preferable to drive new rivets between the spot- 
welds, if room is available, than to drill out the 
damaged spotwelds. Shearing of the damaged 
spotwelds is necessary only when one of the mem- 
bers is damaged and must be replaced. For con- 
venience in selecting the proper size rivet as a re- 
placement for the damaged spotweld, various sheet 


TABLE П 
SUBSTITUTION OF AN BOLTS FOR AN RIVETS 
Rivet Alloy 
and Dia Bolt Size Substitution 

AD 4, 5, 6 AN3 or AN23 

AD 8 AN4DD or AN24 

AD 106 AN5DD or AN25 

AD 12 AN6DD or AN26 
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TABLE ПІ 
RIVET ALLOY SELECTION 


Rivet Identification 


Alloys Being Riveted AN 4 
Mail Code | Ман Alloy No. 
MAGNESIUM-568. One or AL ALLOY 56S 
more sheets B 
CRES-304, Two or more MONEL None 
sheets M 
CRES-304. One sheet AD AL ALLOY ALISE 
AL ALLOY-248, 75S. Any AL ALLOY А175Т 
No. sheets AD 
STEEL-4130. Any No. AL ALLOY A17ST 
sheets AD 
Note 


Tables III and IV are to be used in con- 
junction with table IT. 


TABLE IV 
RIVET DIAMETER SELECTION 

Gage of 

Thinnest AN470 CR163 
Sheet Rivet Dia Rivet Dia 
0.020 1/8 5/32 
0.025 1/8 5/32 
0.032 1/8 5/32 
0.040 5/32 3/16 
0.051 5/32 3/16 
0.064 3/16 3/16 
0.072 3/16 3/16 

TABLE V 
RIVET DIAMETER SELECTION 

Gage of 

Thinnest AN426* СК178! 
Sheet Rivet Dia Rivet Dia 
0.020 3/32 1/8 
0.025 1/8 1/8 
0.032 5/32 1/8 
0.040 5/32 5/32 
0.051 3/16 5/32 
0.064 3/16 3/16 
0.072 3/16 — 


*Machine Countersunk. 
+Dimple . Countersunk—Dimples must clear original 
spotwelds; otherwise, do not use this method. 


TABLE VI 
CHERRY RIVET DESIGNATION 
Former Latest USAF 
Catalog No. Catalog No. Standard Description 
LS1126 CR162 462 Flush Hd 
LS1127 CR163 463 Brazier Hd 
LS1128 CR178 Flush Hd 
Oversize Shank 
LS1129 CR179 Brazier Hd 
Oversize Shank 
CR156 462B Flush Hd 
56S 
CR157 463B Brazier Hd 
56S 
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thicknesses with recommended rivet sizes are 
listed in table IV. The rivets listed in table IV 
may be used only for internal applications, where 
a flush surface is not required on either side. For 
internal applications requiring a flush surface on 
one side only, use rivets listed in table V. Addi- 
tional information on the maximum acceptable 
number of externally visible defects allowable 
both with and without repair is shown in figure 
B-7 in Appendix II. 

1-157. CHERRY RIVET SUBSTITUTION. 
Cherry rivets may be used as blind fasteners 
where one side of the repair is inaccessible. Al- 
though CR162 and CR163 rivets are called for on 
repair figures in this handbook, the use of CR178 
rivets instead of CR162 rivets, and CR179 rivets 
instead of CR163 rivets are recommended for a 
better fit. 


1-158. A cherry rivet should be one size larger 
than the solid rivet it replaces. However, cherry 
rivets are not to be used as replacements for dim- 
pled eountersunk solid rivets. 


1-159. Cherry rivets must be installed in a full, 
tight hole to decrease danger of the plug falling 
out. This is especially true in the case of dimpled 
holes. In this case the holes must first be pilot- 
drilled, then dimpled and drilled to size. Additional 
information may be found in the General Manual 
for Structural Repair, T.O. 1-1A-1, Section VI. 


1-160. CHERRY RIVET DESIGNATION. 
Cherry rivet designations are given in able VI. 


Note 


The alloys are listed in the order of their 
importance, with regard to rivet alloy 
selection. In all cases where at least one 
of the parts being riveted is magnesium, 
a 56S rivet should be used. Where cherry 
rivets are used to join magnesium alloys, 
types CR156 and CR157 are used. 


1-161. RIVET HOLES. The following treatment 
will be given rivet holes in structural members. 


1-162. Non-countersunk, elongated rivet holes too 

large to accommodate the next larger size rivet 

should be repaired as shown in figure B-5 in Ap- - 
pendix II of this handbook. 


1-163. Countersunk, elongated rivet holes able to 
accommodate only the next larger size rivet may 
be used and a flush surface obtained by shaving 
the rivet head, providing at least five rivets hav- 
ing normal heads exist on each side of the shaved 
rivet. This practice is not permitted where fittings 
are involved in the riveted joint. 


1-164. Dimpled holes are not to be reformed. 
1-165. In the repair or replacement of dimpled 
adjacent parts, the dimple in the repair part must 
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be concentric with, and nest properly in, the orig- 
inal or mating dimple. 


1-166. BOLTS AND SCREWS. 


1-167. GENERAL. Table VII lists, in convenient 
form, pertinent information on standard bolts and 
screws used in the repair of this helicopter. It is 
essential that the fit of bolts be maintained as 
originally specified on the production drawings. 


Notes 


1. Fit I (see table VII). Use this fit 
where bolts are used to attach brackets 
and aecessories or where a number of 
bolts attach sheet or plate material. 

2. Fit II (see table VII). Use this fit in 
primary structure where a number of 
bolts are utilized for a rigid joint con- 
nection. 

3. Fit III (see table VII). Use this fit 
where one or two bolts are subjected 
to reversible loads, or vibration, or 
both, such as bolts attaching the 
engine mount to the fuselage and con- 
necting pins in controls. 


4. Fit IV (see table VII). Use this fit 
where a minimum amount of clear- 
ance is desired, such as on hinge pins, 
pin joints, and units subjected to 
shear loads. 

5. Particular care should be taken to in- 
sure that no threads of any bolt bear 
in any part of a fitting. For this rea- 
son the unthreaded portion of a re- 
placement bolt must be at least as 
long as the unthreaded portion of the 
bolt it replaces. Additional washers 
may be used under the nut if the bolt 
is longer than required. 


1-168. BOLT AND SCREW REPLACEMENT 
AND SUBSTITUTION. Allowable replacement 
practices and substitutions are described in the 
following paragraphs. 


1-169. AN standard hex head or clevis bolts may 
be substituted for AN525 screws. However, no 
substitution is permitted'for AN standard hex 
head or clevis bolts where the.same are specifically 
called out or originally used. 


1-170. Aluminum alloy bolts must not be substi- 
tuted for steel screws. 


1-171. BOLT HOLE TREATMENT. It is impor- 
tant that the fit of bolts and screws be maintained 
as specified on the production drawing. Before re- 
' placing fittings which were originally attached by 
bolts, the holes in both the fitting and the attach- 
ment structure should be examined for possible 
enlargement or elongation. Enlarged or elongated 
holes will necessitate replacement of the fitting, or 
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supporting member, unless oversize bolts can be 
provided. Oversize bolts, 0.0625 of an inch larger 
in diameter than the original bolts, may be used, 
provided: 1) only one oversize bolt is used in 
any one location; 2) proper edge distance can 
be maintained. In cases where the next standard 
diameter oversize bolt would impair the strength 
of the fitting due to the reduced edge distance, 
special bolts, slightly oversize but otherwise iden- 
tical should be made if possible. Table VII lists 
pertinent information on the fit of bolts and 
screws and should be used as a guide in the re- 
pair of this helicopter. 


1-172. NUTS, WASHERS, AND COTTER PINS. 
AN865 nuts should not be used a second time and 
may be replaced by AN310 nuts and AN380 cotter 
pins. A nut and bolt used together should be of 
the same alloy and if damaged should be replaced 
by a nut and bolt of the same size, type specifica- 
tion, and heat treatment as the original. Aluminum 
alloy washers should be used under aluminum alloy 
nuts and bolts. Aluminum alloy washers should be 
used under steel nuts and bolts attaching alum- 
inum alloy parts only when the bolt is not in ten- 
sion and/or a controlled torque is not required. 
Cadmium plated steel washers should be used 
under steel nuts and bolts attaching steel parts, 
and under steel nuts and bolts attaching aluminum 
alloy parts when the bolt is in tension and/or a 
controlled torque is required. The use of steel 
spring washers a second time is permissible when 
new ones are not available. Cotter pins are to be 
used only one time. 


173. BUSHINGS. Damaged or worn bushings, 
especially those attaching movable parts, should 
be replaced with new bushings of the same type, 
material, and heat treatment as the original. The 
correct length and internal and external diametri- 
cal tolerance are necessary for proper fit. Table 
VIII is included in this manual to assist service 
personnel in determining whether an oversize 
bushing may replace an existing bushing. 
1-174. Oversize, plain or shouldered, non-stand- 
ard bushings may be installed in discrepant bush- 
ing holes with the following exceptions: 
a. Rotor control components. 
b. Flight and engine control components where 
a minimum edge distance cannot be maintained. 
1-175. Install plain, oversize, non-standard bush- 
ings in discrepant bushing holes as described, and 
within the limitations, in the following steps: 
a. Drill and ream the hole to receive oversize 
bushing. 
Note 
Oversize bushings are limited to an in- 
crease of 0.030 inch max of original OD. 
Make bushing from material of the same 
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type, hardness and finish as original 
bushing. 


b. Install bushing maintaining original fit. 


1-176. Install shouldered, oversize, non-standard 
bushing in discrepant bushing holes as described, 
and within the limitations, in the following steps: 
a. Drill and ream the hole to receive oversize 
bushing. 
Note 


Oversize shoulder bushings are limited 
to a shank OD increase of 0.015 inch 
maximum. Increase OD of shoulder by 
the same amount as the shank is in- 
creased. Make bushing from material of 
the same type, hardness and finish as 
original bushing. 


b. Install bushing maintaining original fit. 
1-177. EXTRUSIONS. The die numbers, section 
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1-178. PROTECTIVE COATINGS. 


1-179. GENERAL. The folowing paragraphs 
provide general information on the preparation 
and application of specific protective coatings. 
When applicable to a component these paragraphs 
will be referenced in that section of the manual 
pertinent to the component. 


1-180. through 1-187. DELETED. 


1-188. APPLICATION OF WALKWAY MA- 
TERIALS. The following paragraphs contain 
information on the Type I (Smooth) and the Type 
II (Rough) walkway materials. Where reference 
is made throughout the manual to these para- 
graphs, the type material, color, and the number 
of coats, as specified in the referencing paragraphs 
should be used. 


1-189. MATERIAL REQUIRED. This list in- 
cludes the material to apply Type I and Type II 
walkway materials. 


properties, and cross-sectional dimensions are Walkway Type I (Smooth) Color No. 3615, 
given in figure 8-1 for extruded parts of this material Med Gray, Military Specifica- 
helicopter. This information must be used as a tion MIL-C-5044 

basis for selecting the proper alloy, gage, and Walkway Type I (Smooth) Color No. 3725, 
dimensions of an allowable substitute when none material uem GE Specification 
of the original extrusion is available. Refer to Walkway Type II (Rough) Cólor No. 3725, 
Section VIII of this manua] for detailed infor- materia] Black, Military Specification 


mation. 


MIL-C-5044 


TABLE VII 
INFORMATION FOR BOLTS AND SCREWS 
Standard Diam. Hole Size Hole Size Hole Size Ное Rize Minimum 
Description ` Part S chee Fit I Fit II Fit III Rodin Minimum Edge 
Number S Loose Drill Close Drill Ream (Special) Spacing Distance* 
WASHER AN525-10 — 10-32 0.190 0201 1000 0.191 70900 0.90 10-0008 — 11/16 3/8 
SCREWS АМ№525-416 1/4 -28 0.250 0.261 109009 0.250 10999 0.250 100008 an 3/4 1/2 
COUNTER NAS-213 10-32 0.189 0.2031 70002 0.191 39002 - — 11/16 3/8 
SUNK X NAS-214 1/4-28 0249 0.2656 10002 0.250 10.000 — — 3/4 1/2 
Ba NAS 215  5/16-24 0.3115 0.3281 10002 0.3125 12000 — — — = 
NAS-216 3/8 -24 0.3740 0.3906 2000 0.375 9000 — — — = 
—0.0 -0. -0. 
АМЗ 10-32 0189 0201 3000 0.191 50900 0.90 78-8008 — 11/16 3/8 
AN4 1/4 -28 0.249 0.261 10000 0:250 70000 0,250 700005 — 3/4 1/2 
AN5 5/16-24 0.312 0.323 1009 0.3125 70:000. 0.3125 79:0005 — — = 
HEX AN6 3/8 -24 0.374 0.386 1009 0.375 10999 0.375 1900008 — — — 
HEAD АМ? 7/16-20 0.437 0.4531 10099 0.4375 70000 0.4375 10.0008 — — — 
BOLTS Ang 1/2 -20 0499 0.5156 79080 0500 1990 0500 0.0005 ЁС =: == 
AN9 9/16-18 0.562 0.5781 10.000 0.5625 10.000 0.5625 790008 — — - 
_ ANIO 5/8 -18 0.624 0.6406 10000 0.625 79900 0.525 10:000 — — — 
ANI2 3/4 -16 0.749 0.7656 10000 0.750 30000 0.750 100008 — — — 
AN23 10-32 0.186 0.199 10000 0.189 30000 0.1875 799910 0.1865 100009 — 11/16 3/8 
eLis AN24 1/4 -28 0.248 0257 79999 0.250 +000 0.250 10005 0.2485 50.0000 3/4 1/2 
во1т5 AN25 5/16-24 0.311 0.323 10499 0.3125 10009 0.3125 709900 0.3115 00000 — = 
AN26 3/8 -24 0373 0386 7000 0.375 10099 0.375 799015 0,3735 40-6000 — — 


* Minimum edge distance applies only to sheet construction. 
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2213074-1 
2213074-2 
2213077-1 


2211042-1, -2 
2211042-1, - 
2211042-19, -20 
22L1042-19, -20 
22L1044-1, -2 
22L1055-1, - 
22L1055-1, -2 
22L1055-1, - 
22L1055-1, - 


42L1 145-1 
42L1 145-1 


17С1118-1 
17С1118-1 
17С1118-2 
17С1118-2 
17С1116-10 
17С1116-11 
17С1116-1 
22С1112-1 
17С1151-5 
17С1151-6 
17С1161-1 
17С1154-1 
22C1204-3 
22C1204-3 
22C1204-3 


22R3048-9 

22R3048-9 (Ser No. BC 101) 
22R3048-9 (Ser No. BC 102) 
22R3048-9 (Ser No. BC 104) 
22R3048-9 (Ser No. BC 106) 
22R3048-9 (Ser No. BC 110) 
22R3048-9 (Ser No. BC 111) 
22R3048-9 (Ser No. BC 128) 
22R3048-9 (Ser No. BC 272) 
22R3048-10 


22R3048-10 (Ser No. BC 101) 
22R3048-10 (Ser No. BC 105) 
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TABLE VIII 
BUSHING REPLACEMENTS 
Nomenclature 


TAIL GROUP 
Stab. spar root upper fitting 


All Series 


Stab. spar root lower fitting 
Stab. to stab. fitting 


MAIN ALIGHTING GEAR 
Aft drag tube hinge fitting (rear) 
Aft drag tube hinge fitting (fwd) 
Aft drag tube hinge fitting (rear) 
Aft drag tube hinge fitting (fwd) 
Fwd drag tube hinge fitting (rear) 


Shock strut upper universal assy to strut attachment 


H-21 Series 


Shock strut upper universal assy to structure attachment 
Shock strut lower universal assy to strut attachment 


Shock strut lower universal assy to V-brace attachment 


MAIN ALIGHTING GEAR 


Main V-Brace terminal assy (rear) 


Main V-Brace terminal assy (fwd) 


CONTROLS 


Pilot LH foot pedal assy 

Pilot LH foot pedal assy 

Pilot RH foot pedal assy 

Pilot RH foot pedal assy 

LH Pedal adjustment lower assy 

RH Pedal adjustment lower assy 

Pedal adjustment lever assy 

Pedal limit step assy 

Frame assy longitudinal trim control 

Frame assy longitudinal trim control 

Housing assy level longitudinal trim control 
Housing assy pinion longitudinal trim control 
Horn assy co-pilot cyclic stick attachment 
Horn assy co-pilot cyclic stick to actuator link 


Horn assy co-pilot cyclic stick to actuator link 


ROTOR GROUP 


Fwd swashplate lower ring 
Fwd swashplate lower ring 
Fwd swashplate lower ring 
Fwd swashplate lower ring 
Fwd swashplate lower ring 
Fwd swashplate lower ring 
Fwd swashplate lower ring 
Fwd swashplate lower ring 
Fwd swashplate lower ring 


Aft swashplate lower ring 


Aft swashplate lower ring 
Aft swashplate lower ring 


Part No. 
Bushing 


NAS77-7-36 
NAS77-7-36 
NAS75-4-008 


NAS77-8-34 
NAS77-8-30 
NAS77-8-50 
NAS77-8-46 
NAS77-10-40 
NAS77-14-44 
NAS77-10-37 
NAS77-14-44 
NAS77-10-37 


H-21A, H-21B, H-21C Series 


NAS77-10-54 
NAS77-10-62 


NAS77-3-17 
NAS77-3-9 
NAS77-3-17 
NAS77-3-9 
NAS75-6-004 
NAS75-6-004 
NAS75-4-028 
17C1137-5 
17С1152-2 
17С1152-3 
17С1152-4 
17С1152-1 
МА575-6-025 
МА575-6-48 
NAS77-4-20 


22R3103-1 


22R3114-1 
* 


* 
* 
* 
* 
* 
* 


22R3 103-1 


22R3114-1 
* 


* 


Tolerance 
OD (inches) 


+0.0005 
—0.0000 


+0.0005 
—0.0000 


+0.0005 
—0.0000 


0.6250 9.0005 
0.6250 +9:0008 
0.6250 10.0005 
0.6250 +0:0008 
0.8125 +0:0008 
1.0630 9.0005 
0.8125 + EN 0005 


1.0630 Ч ams 


+0. 0005 
0.8125 22:00 


0.8145 +0. 
0.8145 + 


аы 00 


0.3136 20.0002 


.0000 
0.3136 * 0.0000 


.0000 
0.3136 +1000 


.0 
0.5013 30.0000 


0.5013 9.9000 
0.3761! 00000 
0.5130 --0.0020 
0.5633 --0.0003 
0.4383 +0.0003 
0.4383 +0.0003 


0.5006 --0.0003 
0.5013 +00000 


000 
0.5013 200007 


0.000 
0.3761 2,0000 
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TABLE VIII (continued) 


Nomenclature 


Part No. 
Bushing 


Tolerance 
OD (inches) 


s s IT EE D ————— e AED ee ЕЯ 
ж 
ж 


22R3048-10 (Ser No. BC 108) Aft swashplate lower ring 
22R3048-10 (Ser No. BC 109) Aft swashplate lower ring 
22R3048-10 (Ser No. BC 110) Aft swashplate lower ring 
22R3048-10 (Ser No. BC 111) Aft swashplate lower ring 
22R3048-10 (Ser No. BC 112) Aft swashplate lower ring 
22R3048-10 (Ser No. BC 122) Aft swashplate lower ring 
22R3048-10 (Ser No. BC 124) Aft swashplate lower ring 
22R3048-10 (Ser No. BC 127) Aft swashplate lower ring 
22R3048-10 (Ser No. BC 128) Aft swashplate lower ring 
22R3048-10 (Ser No. BC 279) Aft swashplate lower ring 


* Indicates non-standard, oversize bushings have been installed to replace bushings, Part No. 2283103-| and 22R3114-1 on the serial 


numbered components listed. 


Walkway Type II (Rough) Color No. 3615, 
material Med Gray, Military Specifica- 

tion MIL-C-5044 

Primer Zine-chromate, Military Specifica- 
tion MIL-P-8585 

Maskingtape 1.0 wide, Federal Specification 
UU-T-106 

Solvent Federal Specification P-S-661 

Toluene (For thinning walkway material) 
Federal Specification TT-T-548 

Xylene (For thinning walkway material) 
Federal Specification TT-X-916 

Sandpaper Wet or dry-type, No. 240 grit 


1-190. EQUIPMENT REQUIRED. This list in- 
cludes the equipment to apply Type I and Type II 
walkway materials. 


Container AR 
Spray equipment, BTGC No. 19 gun, equipped 
internal pressure with a No. 66 fluid tip or 


cup-type DV MBC gun equipped with 
an E fluid tip and No. 30 
air cap or equivalent 
Brushes Firm bristle—2 inches wide 
Cloth Lint-free, Commercial, AR 


1-191. WALKWAY MATERIAL COATING 
PROCEDURE. Prepare the surfaces to be coated 
and apply the material as follows: 

a. Remove all wax, grease, oil, dirt and other 
foreign material from the areas to be coated. 

b. Clean wooden surfaces by lightly sanding 
with sandpaper and remove the dust with clean 
cloths. 

c. Clean metal surfaces with clean cloths soaked 
with solvent. 

d. Mask the areas adjacent to the areas to be 
coated. 

e. Apply by spraying, two coats of zinc-chro- 
mate primer to the areas to be coated, allowing 
each coat to dry. 

f. Prepare the required amount of the desired 
type and color of walkway material in accordance 
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with the manufacturer’s directions on the con- 
tainer. 


Note 


Walkway materials should be applied un- 
thinned. However, in the event the vis- 
cosity increases and prevents proper ap- 
plication by brushing or spraying, thin 
the material with either toluene or 
xylene. 


g. Apply an initial thin uniform coat of the de- 
sired type and color of walkway material to the 
primed surfaces, and allow to dry thoroughly. 


Note 


Type I (Smooth) walkway material may 
be applied with a brush or spray. Type 
II (Rough) walkway material should be 
applied with a brush. 


h. Apply successive coats in liberal quantities 
by brushing or spraying the material quickly on a 
relatively small area at a time. 

i. Allow each coat to dry thoroughly with a 
minimum of 30 minutes between coats, and avoid 
brushing or spraying over the same coated area 
after it has been applied. 


j. Apply approximately four to five brush coats 
or a maximum of 10 spray coats after the initial 
coat, unless otherwise noted in referencing para- 
graphs. 

k. Allow the coated surface to air-dry a mini- 
mum of 1 hour before handling. Allow a minimum 
of 24 hours drying time before subjecting the 
coated surface to light traffic. Maximum hardness is 
attained after approximately 7 days of air-drying. 

1, Sand the edges of the coated surface so as to 
fair in smoothly with adjacent uncoated areas. 
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1-192. APPLICATION OF WASH PRIMER. 


1-192A. GENERAL. The following paragraphs 
contain information on the preparation and appli- 
cation of wash primer. Reference to these para- 
А graphs will be made throughout the manual wheu 
repair or refinishing necessitates the application 
of wash primer. 

1-192B. MATERIAL REQUIRED. This list in- 
cludes the materials to prepare and apply wash 
primer. 


Resin component, Military Specification 


wash primer MIL-C-8514 
Acid component, Military Specification 
wash primer MIL-C-8514 
Isopropyl alcohol Commercial 


1-192C. EQUIPMENT REQUIRED. This list 
includes the equipment to prepare and apply wash 
primer. š 
Container AR 
Graduate Glass 
Spray equipment Pressure-type,including suc- 
tion cup, air pressure reg- 
ulator and necessary hose 
Paddle Wooden 
1-192D. PREPARATION AND APPLICATION 
PROCEDURES. Prepareand apply wash primer 
as follows: 

a. Stir resin component with a paddle until pig- 
ment is properly distributed. 

b. Shake acid component thoroughly to ensure 
that there is no separation. 

c. Measure out one part of acid component to 
four parts of resin compohent by volume. 

d. Add measured acid component to measured 
resin component slowly while stirring. 

e. Thin the mixture to a good spray consistency 
by adding isopropyl alcohol, one part by volume, 
to it. 

Note 


Do not mix quantities which cannot be 
consumed within eight hours as the thin- 
ned mixture will begin to polymerize 
(harden) after this period of time. 


f. Spray the thinned mixture on the affected 
surface, in a thin, wet film so that dry film thick- 
ness will be 0.0002 to 0.0003 inch. 
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Note 


Do not apply thick coats, as they will pro- 
duce poor adhesion. Attempts to obtain 
thin coats by holding spray equipment a 
greater distance from the affected sur- 
face should be avoided, as the deposit 
will not be wet, but rather powdery and 
non-adherent. 


g. Allow the wash primer to dry a minimum of 
one hour and a maximum of 24 hours before ap- 
plying subsequent finishing material. 


1-193. CORROSION CONTROL. 


1-194. GENERAL. The information contained 
in the following paragraphs is applicable to all 
H-21 model helicopters. Because serious corrosion 
results in loss of strength and ductility in the thin, 
highly-stressed metals of this helicopter, every ef- 
fort must be made to protect the surfaces under 
all conditions. Various types of corrosion are de- 
scribed in paragraphs 1-196 through 1-200, so that 
personnel may determine whether parts should be 
replaced or repaired. Procedures for the mechan- 
ical removal of corrosion deposits and the chem- 
ical cleaning of parts are described in paragraph 
1-201. Miscellaneous protective requirements are 
described in paragraph 1-216, and are considered 
to be general in content. Processes, equipment, ma- 
terials, and solutions are contained in paragraph 
1-226. 


1-195. CAUSES AND TYPES OF CORROSION. 
The amount and degree of corrosion are depend- 
ent upon many factors, most of which are at- 
tributed to two causes ; the geographic location of 
operation and the fabrication processes. Geo- 
graphically, corrosion of parts is caused by the 
presence of salts in moist air or by some other 
abetment to corrosion present in the chemical con- 
tent of the water or elements in the metal. 
Whether or not the helicopter is painted, the type 
materials used for protection against corrosion, 
treatment of parts, and dissimilar metal contacts 
are all factors concerning fabrication processes. 


Note 


For the various forms of the types of 
corrosion applicable to moving parts, 
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CLEANING AND TREATMENT OF VARIOUS FORMS OF CORROSION 
RES TED 


METAL FORM CLEANING TREATMENT 


ALUMINUM MILD SURFACE PITTING, 
STAINING, AND SUPER- 
FICIAL ETCHING 


‘ALUMINUM 


ALUMINUM 
ALCLAD 
SURFACES 


(CRACKING) 


Revised 15 December 1957 


HEAVY SURFACE PITTING 


MILD OR HEAVY SURFACE 
PITTING, STAINING, AND 
SUPERFICIAL ETCHING 


APPLY CLEANING COMPOUND, 
SPEC MIL-C-5410, AND HEAVY 
DUTY BRIGHTENER, AF STOCK 
NO, 7300-578500 IN ACCORD- 

ANCE WITH T.O, 01-1-1 


HAND RUB WITH ALUMINUM 
WOOL AND KEROSENE, FED, 
SPEC VV-K-211. APPLY CLEAN- 
ING COMPOUND, SPEC MIL-C- 
5410, AND RINSE WITH FRESH 
WATER 


APPLY CLEANING COMPOUND, 
SPEC MIL-C-5410, AND RINSE 

WITH FRESH WATER, DO NOT 
USE ABRASIVES 


ALUMINUM INTERGRANULAR REMOVE CORRODED AREAS 
CORROSION WITH ROUTING TOOLS, BURNISH 
PARTS TO REMOVE ALL SHARP 
: EDGES 
ALUMINUM STRESS CORROSION REPAIR OR REPLACE PARTS 


IN ACCORDANCE WITH THE 
APPLICABLE REPAIR FIGURE 


APPLY LACQUER OR ENAMEL 
AS REQUIRED, ONINTERNAL 
SURFACES USE ONE COAT OF 
ZINC-CHROMA TE PRIMER, 
SPEC MIL-P-6889. UNFINISHED 
EXTERNAL SURFACES SHOULD 
BE FINISHED WITH ALUMINUM- 
PIGMENTED LACQUER 


APPLY LACQUER OR ENAMEL 
AS REQUIRED, ONINTERNAL . 
SURFACES USE ONE COAT OF 
ZINC-CHROMA TE PRIMER, 
SPEC MIL-P-6889. UNFINISHED 
EXTERNAL SURFACES SHOULD 
BE FINISHED WITH ALUMINUM - 
PIGMENTED LACQUER 


APPLY LACQUER OR ENAMEL 
AS REQUIRED, ONINTERNAL 
SURFACES USE ONE COAT OF 
ZINC-CHROMA TE PRIMER, 
SPEC MIL-P-6889. UNFINISHED 
EXTERNAL SURFACES SHOULD 
BE FINISHED WITH ALUMINUM- 
PIGMENTED LACQUER 


TREAT IMMEDIATELY WITH A 5 
PER CENT SOLUTION OF POTAS- 
SIUM DICHROMATE AND ALLOW 
TO DRY. BRUSH OFF EXCESS 
CRYSTALS, SPRAY A UNIFORM 
COAT OF ZINC-CHROMATE 
PRIMER, SPEC MIL-P-6889 ON 
THE AREA, SPRAY TWO COATS 
OF PRIMER IF THERE ARE NO 
PROVISIONS FOR DRAINAGE 


NOT APPLICABLE 


Figure 1-7A. Corrosion Control (Sheet 1 of 3) 
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CLEANING AND TREATMENT OF VARIOUS FORMS OF CORROSION 
RS PADRES EN FETS PTE ST DENIS 


METAL FORM CLEANING TREATMENT 


MAGNESIUM SURFACE PITTING SMALL PARTS—REFER TO REFER TO PARAGRAPH 1-232 


PARAGRAPH 1-230 
MAGNESIUM SURFACE PITTING 


LARGE, NON-REMOVABLE REFER TO PARAGRAPH 1-232 
PARTS —REMOVE CORROSION 
PRODUCTS WITH STIFF BRISTLE 
BRUSH, APPLY CHROME-PICKLE 
SOLUTION FOR ONE MINUTE AND 


WASH WITH FRESH WATER 


MAGNESIUM 


STEEL BADLY RUSTED 
STEEL LIGHTLY RUSTED PARTS 
(NO DEEP PITTING) 


REPAIR OR REPLACE PARTS 
IN ACCORDANCE WITH THE 
APPLICABLE REPAIR FIGURE 


STRESS CORROSION NOT APPLICABLE 


(CRACKING) 


REPLACE PARTS NOT APPLICABLE 


TREAT LARGE OR NON-REMOV- 
ABLE PARTS WITH CLEANING 
COMPOUND AND RINSE WITH 
FRESH WATER, USE STEEL WOOL 
TO REMOVE COMPOUND IF NE- 
CESSARY. TREAT REMOVABLE 
PARTS BY REMOVING RUST AND 
CLEANING 


APPLY ONE COAT OF ZINC -CHRO- 
MATE PRIMER, SPEC MIL-P-6889- 
ON PREVIOUSLY CADMIUM-PLAT- 
ED PARTS, APPLY TWO COATS OF 
ALUMINUM PIGMENTEDLACQUER 
OR FINISH TO MATCH, CADMIUM- 
PLATE REMOVABLE PARTS 

IN ACCORDANCE WITH FED, ` 
SPEC QQ-P-416 


Figure 1-7A. Corrosion Control (Sheet 2 of 3) 
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FORMS OF CORROSION APPLICABLE TO MOVING PARTS 
Ol 


FORM DESCRIPTION CAUSE 


ABRASION ROUGHENED AREA, CAN VARY FROM LIGHT TO PRESENCE OF FINE FOREIGN 

HEAVY DEPENDING ON AMOUNT OF RECONDI- MATERIAL BETWEEN MOVING 
TIONING REQUIRED TO RESTORE SURFACE SURFACES - 

BLISTERING 

BRINELLING 

CHAFING 

EROSION 

FLAKING 

FRETTING CORROSION 

GALLING 


SCUFFING 
SPALLING 
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RAISED AREAS INDICA TING SEPARATION OF THE 
SURFACE FROM THE BASE, NORMALLY FOUND 
ON PLATED OR FINISHED SURFACES, USUALLY 
PRECEDES FLAKING OR PEELING 


IMPERFECT ADHESION WITH 
BASE AGGRAVATED BY THE 
PRESENCE OF MOISTURE, GAS, 
HEAT, OR PRESSURE 


RAISED AREAS INDICA TING SEPARATION OF THE 
SURFACE FROM THE BASE, NORMALLY FOUND 
ON PLATED OR FINISHED SURFACES. USUALLY 
PRECEDES FLAKING OR PEELING 


IMPROPER ASSEMBLY OR DIS- 
ASSEMBLY TECHNIQUE, SUCH 
AS REMOVING OR INSTALL- 

ING A ROLLER OR BALL BEAR- 
ING WITH FORCE ON THE FREE 
RACE 


A RUBBING ACTION BETWEEN TWO PARTS HAVING 
LIMITED RELA TIVE MOTION 


IMPROPER CLEARANCE BETWEEN 
PARTS OR LACK OF LUBRICA TION 


CARRYING AWAY OF MATERIAL BY THE FLOW OF 
HOT GASSES, GRIT OR CHEMCIALS 


PRESENCE OF GRIT, HOT GASSES 
OR CHEMICALS 


BREAKING AWAY OF PIECES OF A PLATED OR 
FINISHED SURFACE 


IMCOMPLETE ADHESION. EXCES- 
SIVE LOAD, (SEE ALSO "BLISTER- 
ING") 


DISCOLORATION, MAY OCCUR ON SURFACES 
WHICH ARE PRESSED OR BOLTED TOGETHER 
UNDER HIGH PRESSURE, ON STEEL PARTS 
THE CORROSION RESIDUE IS GENERALLY 
REDDISH BROWN, ALUMINUM AND MAGNESIUM 
PARTS LEAVE A BLACK OXIDE 


A TRANSFER OF METAL FROM ONE SURFACE TO 
ANOTHER 


RUBBING OFF OF FINE PARTICLES 
OF METAL BY SLIGHT MOVEMENT 
BETWEEN PARTS AND OXIDA TION 

OF THESE PARTICLES 


SEVERE CHAFING OR FRETTING 
ACTION CAUSED BY A SLIGHT 

RELATIVE MOVEMENT OF TWO 
SURFACES UNDER HIGH CONTACT 
PRESSURE 


SURFACE INJURY RESULTING FROM THE INCI- 
PIENT SEIZURE OF RECIPROCA TING PARTS 


INSUFFICIENT CLEARANCE 
OR LACK OF LUBRICA TION 


SHARPLY ROUGHENED AREA CHARAC TERIS TIC 
OF THE PROGRESSIVE CHIPPING OR PEELING 
OF SURFACE MATERIAL 


SURFACE CRACK, INCLUSION 
OR SIMILAR SURFACE IN- 

JURY CAUSING A PROGRESSIVE 
BREAKING AWAY OF THE SUR- 
FACE UNDER LOAD 


Figure 1-7A. Corrosion Control (Sheet 3 of 3) 
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refer to the subsequent paragraphs and 
see figure 1-7A. Corroded aluminum 
alloys, magnesium alloys, and steel parts 
should be cleaned and treated in accord- 
ance with figure 1-7A. 


1-196. SUPERFICIAL CORROSION. This is the 
least serious of the various types of corrosion. 
After the deposits are removed, an etching will 
be noticed which results in the clad surface having 
a series of hills and valleys. Provided the etching 
has not reached the alloy core, the effect on the 
strength or ductility of the metal is negligible. 
Corrosion of a similar degree on non-clad alloys, 
however, is serious. 


1-197. ELECTROLYTIC CORROSION. There 
are two major causes of this type corrosion; 
namely, dissimilar metals corrosion and corrosion 
by condensation. When two dissimilar, metals are 
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in actual contact in the presence of moisture, an 
electric current flows between the metals, pro- 
ducing chemical by-products, which results in the 
dissolution of one of the metals. Corrosion by con- 
densation is due to exhaust gases, battery acids, 
ete, contacting the metal part and since they all 
are composed of strong electrolytes, galvanic 
action starts as a result. 


1-198. INTERGRANULAR CORROSION. This 
type of corrosion is not easily detected. It results 
from imperfect heat treatment and occurs, prin- 
cipaily, in unclad structural-type alloys. The cor- 
rosion progresses between the grain boundaries of 
the alloy and, in the case of sheet stock, may even 
penetrate through the section. It is the most dan- 
gerous type of corrosion that can occur to sheet 
Stock because the strength can be lowered con- 
siderably without dry surface indications. 


Changed 15 December 1958 


T.O. 1H-21-3 


1-199. STRESS CORROSION. This type of cor- 
rosion occurs when a particular part is subjected 
to both too high a stress and to corrosivé condi- 
tions. Stress corrosion will occur along the lines 
of cold working if the metal has been stressed too 
highly and not fully relieved through proper heat 
treatment. 


1-200. HYGROSCOPIC MATERIAL CORRO- 
SION. This type of corrosion is caused by such 
materials as wood, cork, sponge-rubber, felt, 
asbestos, etc, absorbing enough water and holding 
it in contact with the metal. 


1-201. PREVENTIVE MAINTENANCE. 


1-202. GENERAL. The following paragraphs 
describe the detection of corrosion and the pro- 
cedures for the chemical removal of corrosion de- 
posits and the chemical cleaning of metal parts. 
In order to avoid damage to the helicopter through 
the use of harmful materials, only those cleaning 
compounds and chemicals as listed should be used. 


1-208. DETECTION OF CORROSION. Corro- 
sion will not normally be as prevalent on painted, 
aluminum-coated, or plated surfaces as on un- 
painted or otherwise unprotected surfaces; how- 
ever, corrosion will attack metal even though 
painted, as moisture will permeate through 
enamels, lacquers, and primers. 

1-203A. Affected areas are generally character- 
ized by a scaly or blistered appearance or some- 
times by a discoloration of the paint. 


1-203B. Corrosion on aluminum-coated and plated 
surfaces and parts can often be recognized by 
dulling and pitting of the area and sometimes 
is accompanied by whitish or reddish powdery 
deposit. 

1-203C. The extent of the general types of cor- 
rosion may be determined by tests and visual in- 
spection. A sharp pointed instrument may be used 
for making this examination. Care should be 
exercised when using an instrument to avoid 
further damage. In some cases, preliminary clean- 
ing of the corroded or suspected area, to remove 
the scales of finishes and powdery deposits, must 
be accomplished before an examination. 

1-204. To determine whether the aluminum coat- 
ing (cladding) is still effective and that no loss 
has occurred in corrosion resistance, it is recom- 
mended that the procedure described in paragraph 
1-24 А be used. 


1-205. LIMITED ANTI-CORROSION PROTEC- 
TIVE MEASURES. This technique should be 
used only in cases where the proper materials or 
equipment is not available or where time will not 
permit extensive repair measures. Examine the 
corroded area to determine whether a patch or 
reinforcement should be installed or if replace- 
ment is necessary. The proper protective meas- 
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ures must be taken as soon as possible so that 
further corrosion and failure do not result. 


1-205A. MATERIAL REQUIRED. This list in- Bl 
cludes the material necessary to perform limited 
anti-corrosion protective procedures. 


Soft soap Fed. Spec P-S-598 
Solvent Fed. Spec P-S-661 
Zinc chromate 

primer Spec MIL-P-6889 


Corrosion pre- 


ventive compound Spec MIL-C-16173 
Water AR 
Grease Aircraft and Instrument, 


Spec MIL-G-3278 


1-206. EQUIPMENT REQUIRED. This list in- 
cludes the equipment necessary to perform limited 
anti-corrosion protective procedures. 

Putty knife 2 in. wide 

Brush Fiber bristle 

Brush 2 in., flat, soft-bristle 

Cloths Lint-free, commercial 
1-207. LIMITED ANTI-CORROSION PROTEC- 
TIVE PROCEDURE. Clean and treat the cor- 
roded area as follows: 

a. Scrape off or otherwise remove the loose 
paint and the powdery products of corrosion. 

b. Wash the area with soap and water and 
rinse thoroughly, or wash with solvent, if avail- 
able. 

c. Dry the surface and apply two coats of zinc- 
chromate primer, allowing each coat to dry. 

d. Refinish the primed area, using the same 
type and color material as the original, if avail- 
able. 

e. Apply a liberal coat of corrosion-preventive 
compound over the refinished area. 

f. Apply a liberal coat of grease over the bare 
washed area, if the area cannot be refinished. 


1-208. CLEANING FOLLOWING SALT 
WATER IMMERSION. As soon as practical 
after the removal of the helicopter from the water, 
the following treatment should be applied. 


1-209. MATERIAL REQUIRED. This list in- 
cludes the material necessary to clean the heli- 
copter following salt water immersion. 

Spec MIL-L-6082, grade 


1065 
Spec MIL-C-6529, Type 


Lubricating oil 


Corrosion-preventive 


compound I, aircraft engine 
Corrosion-preventive Spee MIL-C-16173, Type 

compound I, exterior surface 
Water AR 


Hydraulic fluid Spec MIL-O-5606 


1-210. EQUIPMENT REQUIRED. This list in- 
cludes the equipment necessary to clean the heli- 
copter following salt water immersion. 


Cloths Lint-free, commercial 
Spray equipment AR 
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1-211. CLEANING PROCEDURE. Clean the 
helicopter as described in the following para- 
graphs. 

a. Rinse the helicopter with fresh water and 
allow to dry. 

b. Coat the unpainted metal parts by spraying 
or rubbing lightly with a mixture of 75 per cent 
lubricating oil and 25 per cent corrosion-preven- 
tive compound (Type I, aircraft engine). 

c. Coat all moving parts with the mixture used 
in step b. 

d. Coat all non-mechanical exterior surfaces, 
which require maximum corrosion protection, with 
corrosion-preventive compound (Type I, exterior 
surface). 

e. Wipe the exposed portion of alighting gear 
shock strut pistons with hydraulic fluid. 

f. Wipe all exposed fittings, such as control 
cables, rivets or bolts, or similar unpainted parts, 
with hydraulic fluid, and remove excess fluid. 


Do not allow hydraulic fluid to contact 
components of the exhaust system as it 
can create a fire hazard. Avoid contact- 
ing ignition wires, seals, or other rubber 
parts with hydraulic fluid as it will have 
a deteriorating effect. 


g. Inspect the magnesium parts of the alighting 
gear for unpainted areas and retouch immediately 
with the applicable primer and lacquer. 


Note 


All parts of the wheel and brake assem- 
bly with the exception of friction and 
bearing surfaces, must have a protective 
coating as described in step g. 


1-212. TRANSMISSION PRESERVATION FOL- 
LOWING SALT WATER IMMERSION. As 
soon as practical after removal, of the helicopter 
from the water, the transmission should be pre- 
served using the following procedure. 


1-218. MATERIAL REQUIRED. This list in- 
cludes the material necessary to preserve the 
transmission following salt water immersion. 
Fed. Spec P-S-661 
Spec MIL-L-6092, grade 
1065 
Spec MIL-C-6529, Type 
I, aircraft engine 


Solvent 
Lubricating oil 


Corrosion-preventive 
compound 
Water 


1-214. EQUIPMENT REQUIRED. This list in- 
cludes the equipment necessary to preserve the 
transmission following salt water immersion. 


Cloths Lint-free, commercial 
Spray equipment AR 
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1-215. PRESERVATION PROCEDURE.  Pre- 
serve the transmission as described in the follow- 
ing paragraphs: 

a. Drain oil and salt water from transmission 
with all fittings, plugs, and covers removed. 


b. Flush transmission internally and externally 
with fresh water or hot steam. The flushing proc- 
ess should be continued until no evidence of salt 
remains. 

c. Flush the transmission with solvent and re- 
peat with engine lubricating oil. 

d. Reinstall the drain plug, fittings, and covers, 
then completely fill by spraying into the trans- 
mission jets and case, a hot mixture containing 25 
per cent aircraft engine corrosion-preventive 
compound, and 75 per cent of engine lubricating 
oil. If the corrosion-preventive compound cannot 
be obtained, 100 per cent of the engine lubricating 
oil should be used. 


e. Seal all the openings to prevent entrance of 
air and the escape of oil. 


Note 


The surface of the forward rotor drive 
shaft should also receive a fresh water 
wash and a bath of engine lubricating 
oil, before it is wrapped with a moisture- 
proof material. 


1-216. PROTECTIVE REQUIREMENTS. 


1-217. GENERAL. The requirements as written 
cover inorganic processing and primer coats. 
Where precautionary measures are to be taken on 
components of this helicopter, a note in the ap- 
plicable text or repair figure is inserted through- 
out this handbook. 


1-218. INSULATION OF DISSIMILAR 
METALS. In the presence of moisture when two 
dissimilar metals are in actual contact, an electric 
eurrent flows from one to the other, producing 
chemical by-products and resulting in corrosion of 
one or both of the metals. When this condition can- 
not be avoided, the following protective measures 
should be taken: 


1-219. MATERIAL REQUIRED. This list in- 
cludes the material necessary to insulate dissimi- 
lar metals. 


Zine-chromate primer 
Vinyl tape 


Spec MIL-P-6889 
0.003—0.004 in. thick, 

Spec MIL-T-7179 

Corrosion-inhibiting 
compound NavAer Spec S-142 

1-220. EQUIPMENT REQUIRED. This list in- 
cludes the equipment necessary to insulate dis- 
similar metals. 


Knife Suitable for trimming 
Scraper R 
Brush 2.0 in. wide, soft bristle 
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1-221. INSULATING PROCEDURE. Insulate 
the dissimilar metals as described in the following 
paragraph: 

1-222. Where corrosion has taken place, the cor- 
rosive products, along with the paint at the ex- 
ternal lap joint seam, should be mechanically 
scraped off to the base metal alloy. If possible, an 
attempt should be made to lap the faying surfaces. 
Clean and treat the affected metals with the 
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proper cleaning and chemical solutions described 
in paragraph 1-226 as follows: 

a. Where magnesium alloy and aluminum alloy 
are in contact, three coats of zinc-chromate primer 
should be applied to each faying surface. In addi- 
tion to this, vinyl tape with a pressure-sensitive 
adhesive and a thickness of 0.003-0.004 inch 
should be inserted between mating surfaces. The 
vinyl tape must extend beyond the edge of the fay- 
ing surfaces at least 0.187 inch. If trimmed close, 
the tape will not insulate properly. 
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b. Where magnesium alloy is not involved, each 
surface should receive two coats of zinc-chromate 
primer and wherever practicable the faying sur- 
faces should be filled with corrosion-inhibiting 
sealing compound to insulate all areas. The excess 
compound should be squeezed from the faying sur- 
faces and removed, leaving a complete fillet pres- 
ent on the exterior edges. 

c. The assembly of parts around exterior edges 
of faying surfaces should receive an additional 
brush coat of primer. 

d. Special precautions should be taken to insure 
that all cut edges are carefully painted. 


1-223. REMOVAL OF WELDING FLUX. Weld- 
ing flux is corrosive to alloys of aluminum and 
must be completely removed after welding. The 
removal of welding flux is accomplished by scrub- 
bing with hot water and a bristle brush, dipping 
the part in a 10 per cent sulfuric acid solution, 
Federal Spec O-A-115, and then washing in cold 
water to remove the acid. 


1-224. REMOVAL OF SOLDERING FLUX. Sol- 
dering flux is corrosive to alloys of aluminum 
and steel and must be completely removed after 
soldering. The removal of soldering flux is accom- 
plished by scrubbing or wiping down the soldered 
area with a five per cent soda solution which neu- 
tralizes the acid in the flux. Use Cow Brand Soda, 
Church and Dwight Co., 70 Pine Street, N.Y.C., 
or equivalent. Rinse the neutralized area with 
clean, cold water to remove the soda. 


1-225. SURFACES EXPOSED TO BATTERY 
ACID. The repaired area or replacement part 
or any part of the structure within 12 inches of 
the battery should be protected against acid spill- 
age, spray, or fumes by applying two coats of 
white lacquer, Federal Spec TT-L-54, subsequent 
to any other specified finish. This lacquer may be 
applied with brush or spray when parts to be 
lacquered are clean and dry. 


1-226. PROTECTIVE PROCESSES. 


1-227. GENERAL. Since magnesium metal cor- 
rodes much more rapidly in contact with moist air 
than any other metal on the helicopter, the meth- 
ods and solutions for treatment and pretreatment 
are given in the following paragraphs. 


1-228. SOLUTIONS. All the solutions used in the 
anti-corrosion treatment are listed and referred 
to by number. The following chemicals are used 
in these solutions: 


Tri-sodium Phosphate 
Sodium Carbonate 
Nacconal (NR) 
Chromic Acid 


Fed. Spec O-S-642 
Fed. Spec O-S-581 


Fed. Spec O-C-303 
Sulfurie Acid, concentrated Fed. Spec O-A-115 
Nitric Acid, concentrated Fed. Spec O-A-88 

Sodium Dichromate Fed. Spec O-S-595 
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Sodium Acid Fluoride 
Hydrofluoric Acid 
Potassium Dichromate 
Calcium Fluoride 


Fed. Spec O-S-601 
Fed. Spec O-A-86 
USAF Spec 4-1052A 
Spec AN-M-12 


WARNING 


Personnel should wear goggles, rubber 
aprons, and gloves while working with 
acids or alkalies. Accidental contact 
should be followed by removal of the 
soiled clothing and profuse irrigation of 
the involved skin surfaces with large 
quantities of water. Special care should 
be exercised to avoid all skin contact 
with acid fluoride or hydrofluoric acid. A 
physician should be consulted in all cases 
of contamination of the skin with any of 
these acids and in cases where inhalation 
of vapors or fumes cause respiratory dis- 
tress. Report all injuries immediately. 


SOLUTION 1 (Alkaline Cleaner) 


Tri-sodium Phosphate 4.0 oz 
Sodium Carbonate 4.0 oz 
Nacconal (NR) 0.1 oz 


Water to make 1.0 gal 


Mix in a rubber-lined tank and maintain at 88-100*C 
(190-212^F). 

SOLUTION 2 (Chromic Acid Solution) 
Chromic Acid 1.5 lb 
Water to make 1.0 gal s 

Mix in a tank constructed of mild steel and maintain at 
88-100%С (190-212°F). 
SOLUTION 3 (Sulfuric Acid Pickle) 


Concentrated Sulfurie Acid 
Water 


Maintain at 21-32%С (70-90°F). 
SOLUTION 4 (Nitric Sulfuric Acid Pickle) 
Concentrated Nitric Acid 


Water H 
Concentrated Sulfurie Acid 


Maintain at 21-82°C (70-90°F). 
SOLUTION 5 (Chrome Pickle) 


Sodium Dichromate 1.5 lb 
Nitric Acid 1.5 pt 
Water to make 1.0 gal 


In making the solution, mix the acids in two quarts of 
water for each gallon of final solution, in an earthenware, 
aluminum, or corrosion-resistant steel tank and maintain 
at 21-32°C (70-90°F). 


SOLUTION 6 (Chrome Pickle) 


Chromic Acid 1.0 lb 
Nitric Acid 0.9 pt 
Water to make 1.0 gal 


In making the solution, mix the acids in two quarts of 
water for each gallon of final solution, in an earthenware, 
aluminum, or corrosion-resistant steel tank and maintain 
at 21-30°C (70-90°F). 


3 parts by volume 
97 parts by volume 


8 parts by volume 
90 parts by volume 
2 parts by volume 
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SOLUTION 7 (Hydrofluoric Acid) 


Solution should be a water solution containing 15-20 per 
cent by weight of hydrofluoric acid, prepared as follows: 
Hydrofluorie Acid, technical grade 
48-52 per cent 
Water 


Add acid to water in a tank constructed of mild steel, lined 
with lead or acid-resisting rubber. 


SOLUTION 8 (Acid Fluoride) 

Solution should consist of a water solution containing five 
per cent sodium acid fluoride, prepared as follows: 

Water As required 

Sodium Acid Fluoride 7.5 oz per gal of final solution 
Add fluoride slowly to one-half the required water, stirring 
constantly. Add remainder of water. Use a tank con- 
structed of mild steel, lined with acid-resistant rubber. 


SOLUTION 9 (Dichromate Solution) 


Solution should consist of a water solution containing 10- 

20 per cent potassium dichromate, and % per cent calcium 

fluoride, prepared as follows: 
Water at 66°C (150°F) 
Potassium Dichromate 


1 volume 
2 volumes 


As required 

1% 1р per gal of final 
solution 

14 ]b per 10 gal of final 
solution 

Calcium Fluoride 2-5 lb (bagged) 


Add potassium dichromate slowly to half the required 
water, constantly stirring. Add remainder of water. Add 
one quarter pound of calcium fluoride for every 10 gallons 
final solution. Suspend cloth bag containing two to five 
pounds of calcium fluoride in tank and leave continuously 
immersed. Tanks should be constructed of steel, aluminum, 
or corrosion-resistant steel and should contain sufficient 
heating coils to maintain required temperature. 


1-229. EQUIPMENT REQUIRED. This list in- 
cludes the equipment necessary for anti-corrosion 
treatment. 


Calcium Fluoride 


Tank Rubber-lined or lead-lined 

Tank Steel, SAE 1025 

Tank Earthenware, aluminum, or 
CRES 

Paddle Wooden 

Thermometer 100°C (212°F) Max reading 

Goggles Commercial 

Apron Rubber 

Scale 0-10 lb capacity 

Graduate Glass 

Gloves Rubber 


1-230. CLEANING OF MAGNESIUM PRIOR 
TO CHEMICAL TREATMENT. This process is 
designed to chemically clean and remove contami- 
nating substances such as oil, grease, dirt, oxide 
film, casting skin, paint, welding flux, etc, prior to 
chemical treatment. 

1-231. MAGNESIUM CLEANING PROCE- 
DURE. Chemically clean magnesium parts as 
follows: 

a. Remove bearing grease and oil with Solu- 
tion 1. 

b. Clean machined parts and sections which 
must be held to close dimensional tolerances by 
treating with Solution 2 for 10-15 minutes fol- 
lowed by a cold water rinse. 
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c. Clean welded sections, immediately after 
welding to remove all traces of flux, with hot 
water and a wire brush. Inaccessible welded sec- 
tions should be washed with a high velocity 
stream of hot water. 

d. Treat welded sections, after the preliminary 
cleaning, in Solution 1, for 5-15 minutes. If neces- 
sary, scrub with a fiber bristle brush to produce a 
chemically clean surface, then rinse thoroughly in 
running water. 


Note 


After the water rinse, the water film on 
the metal surface should be continuous 
over the entire surface. If a break exists 
in the water film the surfaces are not 
clean and the operation should be re- 
peated. Sand, shot, or grit blasting 
should not be used unless absolutely nec- 
essary, and when required, should be 
followed by treating with Solution 3 or 4. 


1-232. CHROME PICKLE OF MAGNESIUM 
ALLOYS. This process describes the necessary 
treatment of magnesium alloys for temporary 
storage and the touching up of bare metal areas 
and scratches which have had previous protective 
treatment. 


1-233. CHROME PICKLE PROCEDURE. Chem- 
ically treat magnesium parts as follows: 

a. Immerse and agitate or brush the parts in 
Solution 5 or 6 for 1-2 minutes. 

b. Remove the parts from the solution and ex- 
pose to air for 5 or 10 seconds. 


c. Rinse the parts in cold running water. 

d. Dip the parts in hot water to facilitate dry- 
ing. 

e. Wipe the parts with a clean wet cloth to re- 
move solution. 


Note 


When properly applied, either solution 
produces a matte-gray to yellow-red iri- 
descent coating. Bright yellow or brass- 
colored coatings indicate improper solu- 
tion. The tank used for washing and 
heating before dry should be used only 
for that purpose. Under no conditions 
should these tanks be used for other than 
magnesium alloy parts. 


1-234. DICHROMATE TREATMENT OF MAG- 
NESIUM ALLOYS. The application of this 
process is preferred for all magnesium parts and 
should be used when close dimensional tolerances 
are required. 


1-235. DICHROMATE TREATMENT PROCE- 
DURE. Chemically clean and treat magnesium 
parts as follows: 
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a. Repeat all applicable steps of procedure in 
paragraph 1-231. 

b. Immerse parts in Solution 7 for five minutes 
at a room temperature of 21-32°C (70-90°F). 

c. Rinse parts in cold running water. 

d. Immerse parts in Solution 9 for 30 minutes, 
maintaining the solution at a temperature of 93- 
104°C (200—220?F). 

e. Rinse parts in cold running water. 

f. Dip parts in clean hot water at 71-829С 
(160-180°F), to facilitate drying. 

g. Apply the first coat of primer immediately 
after the parts are thoroughly dry. 


Note 


This alternate treatment is suitable for 
wrought products only and should not be 
used on castings of any type. 

1-236. SPECIAL TOOLS. 


1-237. GENERAL. Table IX lists the special 
tools necessary to perform the work outlined in 
this section. 
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TABLE IX 


SPECIAL TOOLS 


Baldwin tester 
Hoisting sling 
Jack pad 
Oven 
Hydrometer 
Tensile tester 
Dynamometer 


Moisture meter 

Guillotine-type 
holder 

Clevis pin-type 
fixture 

Spray gun 


Spray gun 


Hoisting sling 
Hoisting sling 
Heat robbers 
Heating bars 
Potentiometer-type 
recorder 


Part Number 


Model 60H BLW 
22E5116 
22E5129 


Model L DIW 

0-10,000 lb cap. 
DIW 

Model V-2 MABQ 


No. 19 equipped 
with No. 66 fluid 
tip BTGC 

No. MBC equipped 
with No. 30 air cap 
and E-type fluid tip 
DV 


42S0002-HOSL-1 
42S0003-HOSL-1 
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Reference 


Par. 
Fig. 
Fig. 
Par. 
Par. 
Par. 


Par. 
Par. 
Par. 


Par. 


. 1-191 
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Index 


No. Nomenclature Section Figure 


ROTOR GROUP AND DRIVE SYSTEM 
TAIL GROUP 

BODY GROUP 

ALIGHTING GEAR GROUP 

ENGINE SECTION 


m GA м — 


WOODEN ROTOR BLADE 


FLOTATION EQUIPMENT 


Figure 1-8. Major Assemblies—H-21 
48 Revised 15 June 1958 
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Figure 
No. 


Dex Nomenclature Section 


ROTOR GROUP AND DRIVE SYSTEM 
TAIL GROUP 

BODY GROUP 

ALIGHTING GEAR GROUP 

ENGINE SECTION 


чт + Q м — 


WOODEN ROTOR BLADE 


MAIN ALIGHTING GEAR 


FLOTATION EQUIPMENT 


Figure 1-9. Major Assemblies—H-21A 
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Nomenclature 

ROTOR GROUP AND DRIVE 
SYSTEM 

2 TAIL GROUP 

3 BODY GROUP 

4 ALIGHTING GEAR GROUP 

5 ENGINE SECTION 


WOODEN ROTOR BLADE 


MAIN ALIGHTING GEAR 


NOSE ALIGHTING GEAR 


Figure 1-10. Major Assemblies—H-21B, H-21C 
50 
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SECTION ІІ 
ROTOR GROUP AND DRIVE SYSTEM 


2-1. ROTOR GROUP. 


2-2. DESCRIPTION. (See figure 2-1.) The 
rotor group consists of two longitudinally dis- 
posed rotor hub assemblies and a forward and aft 
set of rotor blades. A rotor hub assembly consists 
basically of a hub which is attached to the trans- 
mission shaft, three fork-type extension links and 
three pitch bearing housings to which are attached 
the sockets of the rotor blades. A set of rotor 
blades consists of three matched and statically 
balanced rotor blades. The forward and aft rotor 
blade sets are identical in construction but not 
interchangeable due to counter rotation of the 
rotors which results in attaching parts being 
located on opposite sides with respect to other 
rotor blade conformities. Left-hand rotor blades 
are used on the forward rotor hub which rotates 
counterclockwise when viewed from above. A 
metal rainshield is attached to the top of the upper 
control assembly of the forward rotor. Classifica- 
tion of damage and procedures for repair will be 
limited to the rotor blade and rainshield. Refer to 
the applicable overhaul handbook for information 
on the rotor hub. 


Note 


Precautions should be taken to prevent 
damage to surrounding materials and 
members. The size of hand tools, being 
out of proportion to the size of the hole 
and the repair materials, warrants a fre- 
quent check on dimensions during repair 
operations. Excessive pressure on clamps 
results in damaged members and starved 
glue joints. Usually the glued joint is 
stronger than the material itself; there- 
fore, care should be used in the removal 
of damaged sections of plywood cover; 
otherwise, adjacent and attaching mem- 
bers may be splintered or cracked. Some 
consideration should be given to the tem- 
perature and the percentage of humidity 
of the working area. Their effects on 
bonding agents and the woods used in the 
repair of the rotor blades will influence 
the strength of the repair and the final 
balance and aerodynamic characteristics 
of the rotor blade. 


2-3. ROTOR BLADES. 


2-4. GENERAL. The rotor blades represent 
two types of construction and two different basic 
materials. The wooden rotor blade consists, pri- 
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marily, of a steel spar, wooden longitudinal and 
lateral members, and plywood covers. The metal 
rotor blade consists of a steel spar to which are 
bonded box-type sections. A detailed description 
and classifications of damage for each type rotor 
blade will be found in the following paragraphs. 


2-5. WOODEN ROTOR BLADE. 


2-6. TYPE OF CONSTRUCTION. (See figure 2- 
2.) Тһе rotor blade is essentially a tapered air- 
foil and consists primarily of a skeleton assembly, 
covers, leading edge backing strip, leading edge 
protective strip, trailing edge reinforcement as- 
sembly, block assembly, tab assembly, tip cover 
fairing assembly, clamp, root plate, split sleeve, 
and a socket. The skeleton assembly consists of an 
internal, step-tapered, steel spar tube to which is 
bonded two spruce spar halves. A birch plywood 
web is bonded between the forward spar half and 
a spruce laminate which assumes the leading edge 
contour. The laminate is routed for the major por- 
tion of its span to receive brass balance weights 
secured by screws. A birch-plywood web is bonded 
to the aft face of the aft spar half and the spar 
block and provides the faying surface for the 51 
basswood ribs. The ribs form the airfoil contour 
aft of the spar assembly, and are bonded to the 
aft face of the web and to basswood glue blocks 
which are tacked and bonded to the web. The aft 
ends of the ribs are bonded to a notched spruce 
trailing edge cap strip. The cap strip extends the 
entire span of the rotor blade except where it is 
scarf-jointed with a fairing assembly made of 
spruce and basswood. The fairing assembly lo- 
cated at station 0.0 through station 20.0 maintains 
the chordwise contour in the root end area in con- 
junction with spruce blocks. Balance box assem- 
blies made of mahogany plywood and spruce are 
bonded between the ribs at stations 60.00 through 
64.00, and at station 136.00 through 140.00 near 
the trailing edge. Dowels of Cerrobend (CDPC), 
or lead, Federal Spec QQ-L-171, are inserted) in 
the balance boxes for final chordwise balancing 
purposes. The blade is covered with sections of 
three-ply mahogany plywood bonded to the lateral 
and longitudinal components. The covers begin at 
the midpoint of the laminate at the leading edge 
and extend aft and over the trailing edge cap strip 
for the length of the rotor blade. The bottom cov- 
ers contain access covers for the balance box as- 
semblies. The forward part of both top and bottom 
covers is scarf-jointed with the adjacent edges 
of the three-ply mahogany plywood leading edge 
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A, 


ER 


Nomenclature Specific Repair 


WOODEN ROTOR REFER TO REPAIR INDEX 


BLADE 
METAL ROTOR REFER TO REPAIR INDEX 
BLADE 
DRIVE SHAFT NONREPAIRABLE —NEGLI- 
GIBLE DAMAGE 
RAINSHIELD CONE, CHANNEL AND 
STIFFENER 
ROTOR HUB NONREPAIRABLE-—REFER ТО 
APPLICABLE OVERHAUL 
HANDBOOK 
TRANSMISSION NONREPAIRABLE—REFER TO 
APPLICABLE OVERHAUL 


HANDBOOK 


Notes 


SEE FIGURE 2-11 FOR INFORMATION ON BAL- 
ANCING THE WOODEN AND METAL ROTOR BLADES 
SEE FIGURES 2-3 AND 2-14 FOR NEGLIGIBLE DAM- 
AGE INFORMATION ON THE WOODEN AND METAL 
ROTOR BLADES 

SEE FIGURES 2-18, 2-19, AND 2-17 FOR ALIGN- 
MENT, BALANCING, AND NEGLIGIBLE DAMAGE 
INFORMA TION ON THE DRIVE SHAFTING 


Figure 2-1. Rotor Group and Drive System 
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ENGINE (REF) 
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backing strip which serves as a cover continua- 
tion around the leading edge of the rotor blade. 
The entire leading edge is covered with a single- 
length, laminated protective strip, consisting of a 
corrosion-resistant steel sheet to which is bonded 
a strip of birch or basswood veneer. The protec- 
tive strip is bonded and further secured with 
flush-type wood screws to the front of the rotor 
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blade and has its top and bottom edges above the 
level of the painted blade covers. A two-piece trail- 
ing edge reinforcement is bonded to the covers, 
each piece being primarily a laminate of birch 
veneer bonded to a sheet of 2024 alloy. The rein- 
forcement begins at approximately station 18.0 
and extends to the blade tip. A tip balance block 
assembly consisting of a basswood block and a ma- 
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hogany-spruce block forms the tip end of the rotor 
blade and is a container for balance weights. The 
tab assembly consists of two pieces of 2024 alu- 
minum alloy bonded, with Narmco Metlbond 4021 
System Adhesive, to the trailing edge reinforce- 
ment. The tab is used to change the slope of the 
rotor blade during dynamic balancing operations. 
The tip cover assembly is a formed sheet of cor- 
rosion-resistant steel attached to the tip end of the 
rotor blade and provides access to the balance 
weight container located within the spar tube. A 
fairing assembly of birch veneer and 2024 alu- 
minum alloy is bonded to the top and bottom 
covers at the trailing edge at stations 3.0 through 
28.0. A clamp of corrosion-resistant steel is fitted 
around the rotor blade at approximately station 
0.0 and is secured by attaching screws, and an 
adjustable clamping device consisting of a nut 
plate, bolt, plate and lock wire. A root end plate 
of 5052 aluminum alloy is attached to the inboard 
face of the rotor blade root end by screws. The 
root end of the spar contains machined recesses 
over which a 3-piece split sleeve is mounted. A 
socket having one end slotted and equipped with 
an integral double clamp and the other end forked, 
encases the split sleeve. The forked end of the 
Socket is attached to the rotor hub. See figure 2-4 
for rotor blade station numbers, angles of twist 
with respect to station origin, and overall di- 
mensions, including tolerances. Provisions for bal- 
ancing will be found in the applicable Overhaul 
Manual for the rotor blade sets. 


Note 


Rotor blade sockets should be replaced in 
accordance with applicable Manual of 
Inspection Requirements. Removed parts 
must be tagged for disposition as admin- 
istratively condemned property. 


2-7. ROTOR BLADE IDENTIFICATION. 
(See figure 2-12B.) Each rotor blade is clearly 
marked for easy identification of Rotor Blade As- 
sembly Part Number, Rotor Blade Set Serial 
Number, and Individual Rotor Blade Serial Num- 
ber. The rotor blade assembly part number is 
stamped on the plate, Part No. 3R1119-1. The 
rotor blade set serial number and the individual 
rotor blade serial number are painted on the bot- 
tom surface of the rotor blade near the inboard 
end and are stamped on the plate, Part No. 
8R1119-1. Markings which identify an individual 
rotor blade in a set, and aft sets from forward 
sets, are shown in figure 2-12B. 

2-8. NEGLIGIBLE DAMAGE. (See figure 2-3.) 
Negligible damage is that damage which can be 
permitted to exist as is, or be corrected by a 
simple procedure, such as the removal of a dent, 
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stop-drilling cracks, or the removal of a scratch 
by burnishing, without placing restrictions on 
flight. For information on rotor blade bow and 
trailing edge deflections, see figure 2-4. For addi- 
tional information on allowable dents and nicks in 
the leading edge protective strips, see figure 2-7. 


2-9. DAMAGE REPAIRABLE BY PATCHING. 
The use of any non-flush type of patch on the rotor 
blade cover is not permitted. See figures 2-5 
through 2-9 for repairs to rotor blade components. 


2-10. DAMAGE REPAIRABLE BY INSER- 
TION. Damage more extensive than that classi- 
fied as negligible should be repaired in accordance 
with instructions given in the following para- 
graphs. 

Note 


It is recommended by the manufacturer 
that if adequate equipment and experi- 
enced personnel are not available for re- 
pairing and rebalancing the rotor blades, 
a new set of rotor blades should be in- 
stalled and the damaged set shipped to 
an overhaul activity. 


2-11. COVER REPAIRS BY INSERTION. The 
repair of multi-bay cover damages and small holes 
should be made in accordance with the instruc- 
tions in the following applicable paragraphs. 


2-12. MATERIAL REQUIRED. This list in- 
cludes the material to repair the rotor blade cover. 
Refinishing 
materials Refer to par. 2-80 
Resin Penacolite G1131A KOPP 
Powder Penacolite G1131B KOPP 
Repair parts See fig. 2-5 and 2-5A 
2-12A. EQUIPMENT REQUIRED. This list in- 
cludes the equipment to repair the rotor blade cover. 


Hand tools AR 
Weights AR 
Service test 
equipment See fig. 2-10 
Clamp C-type, small 


Tool, pressure 
application See fig. 2-5B 
2-13. COVER REPAIR PROCEDURE. The re- 
pair of damage, with the exception of typical re- 
pairs for small holes occurring in one or more 
bays as shown in figures 2-5 and 2-5A, should be 
made as follows: 


a. Cut out damaged areas in accordance with 
the applicable repair figure. 


Note 


When scarf joints are required to run 
along a rib, the cover should be cut to 
overlap adjacent ribs 0.750 inch. When 
scarf joints are required to run along a 
spanwise member, such as the aft spar 
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INDEX 
NO. NOMENCLATURE 


INBD BALANCE 22R1245-1 
SCREW AN545-8-10 
OUTBD BALANCE 22R1244-1 

BOLT 22R1246-1 

PIN 22R1003-30 
BUSHING 22R1247-1 
SPACER 22R1003-31 
CONTAINER 22R1237-1 
BALANCE ASSY 22R1243-1 
LAMINATE 22R1003-7 

WEB 22R1003-10 
SPAR HALF 22R1003-8 

SPAR ASSY 22R1211-1 OR -2 
CORK NO, 14 COMMERCIAL 
CAP 22R1241-3 

CUP 22R 1241-1 OR -5 
SPAR HALF 22R 1007-8 

WEB 22R 1003 -9 
WASHER AN970-4 


NUT AN310-4 


Notes 


A. ALL DIMENSIONS ARE SHOWN IN IN- 


B 


CHES UNLESS OTHERWISE NOTED 
THE BALANCE ASSEMBLIES, INDEX 
NUMBERS 9 AND 24, PART NUMBER 
22R1243-1, EACH CONSIST OF A 
BALANCE(-2), WASHER (-5), CHECK 
NUT AN150407, BULB (-4), AND A 
NUT AN364-1032. 


THE SPAR ASSEMBLY, INDEX NUM- 


BER 13, PART NUMBER 22R1211-1 
OR -2, CONSISTS OF FOUR PLATES, 
PART NUMBER  22R1212-1; ONE 
TUBE, PART NUMBER 22R1213-1; 


TWO FINS, PART NUMBER 22R1214-1 
OR -2; AND BRASS BRAZING SHEETS, 
PART NUMBER 22R1211-3 AND -4 
FOR THE SPAR ASSEMBLY PART 
NUMBER 22R1211-1 ONLY 


PART NUMBER 
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REPAIR 
REFERENCE 


NONREPAIRABLE 
NONREPAIRABLE 
NONREPAIRABLE 
NONREPAIRABLE 
NONREPAIRABLE 
NONREPAIRABLE 
NONREPAIRABLE 
NONREPAIRABLE 
NONREPAIRABLE 

FIG. 2-7 

FIG. 2-9 

FIG. 2-9 

FIG, 2-3 
NONREPAIRABLE 
NONREPAIRABLE 
NONREPAIRABLE 

FIG. 2-9 

FIG. 2-9 
NONREPAIRABLE 
NONREPAIRABLE 


Figure 2-2. Wooden Rotor Blade (Sheet 1 of 4) 
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COTTER PIN 


RIVET 
23 BLOCK ASSY 
24 BALANCE ASSY 
25 PLATE 
26 NUT 
27 SCREW 
28 RIB 
29 TE CAP STRIP 
30 BALANCE BOX 
ЭЛ BALANCE BOX 
32 FAIRING ASSY 
33 BRACE 
34 GLUE BLOCK 
3⁄5 BLOCK 
36 PLUG 
37 SPAR BLOCK 
38 DOWEL 
39 CORK 
40 DOWEL 
41 INBD BALANCE 
42 SCREW 
43 SCREW 


AUX BALANCE 


NOMENCLATURE 


Notes 


D, THE 


Section | 


BLOCK ASSEMBLY, INDEX 


NUMBER 23, PART NUMBER 22R- 
1218-11 CONSISTS OF ONE BLOCK 
ASSEMBLY, PART NUMBER 22R 1218-1 
WHICH INCLUDES THE PLATE (25), 
NUT (26), SCREWS (27), AND RIVETS 
(22, AS ILLUSTRATED, AND ONE 
TIP BLOCK PART NUMBER 22R 1230-1 


PART NO, 


AN381-2-8 
AN426AD3-5 
22R1218-11 

22R1243-1 

22R1218-4 

AN366F 1032 
AN545-3-6 

22R1220-3 THRU -53 
22R1003-15 

22R 1228-1 

22R 1228-2 

22R1231-1 

22R1003-21 

22R 1003-27 

22R 1003-20 

22R 1003-29 

22R 1003-11 
22R1215-2 

NO. 32 COMMERCIAL 
22R1215-1 
22R1245-1 
AN545-6-10 
АМ545-6-5 
22R1248 


Figure 2-2. Wooden Rotor Blade (Sheet 2 of 4) 


REPAIR 
REFERENCE 


NONREPAIRABLE 
NONREPAIRABLE 

FIG. 2-9 
NONREPAIRABLE 

FIG, 2-5 
NONREPAIRABLE 
NONREPAIRABLE 

FIG. 2-6 

FIG. 2-8 

FIG. 2-9 

FIG. 2-9 

FIG, 2-9 

FIG. 2-9 
NONREPAIRABLE 

FIG. 2-9 
NONREPAIRABLE 

FIG. 2-9 
NONREPAIRABLE 
NONREPAIRABLE 
NONREPAIRABLE 
NONREPAIRABLE 
NONREPAIRABLE 
NONREPAIRABLE 
NONREPAIRABLE 
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NOMENCLATURE 


LE PROTECTIVE STRIP 
SCREW CRES 

LE BACKING STRIP 
COVER 

NUT 

SCREW 

COVER 

SCREW 

COTTER PIN 

INSERT 

RIVET 

RIVET 
REINFORCEMENT ASSY 
TAB ASSEMBLY 
DOUBLER 
COVER 
SCREW 
COVER 

STRIP 
FAIRING ASSY 
COTTER PIN 
NUT 

WASHER 
SPLIT SLEEVE 


Figure 2-2. Wooden Rotor Blade [Sheet 3 of 4) 
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PART NO. 


22R1235-11 OR -12 
NO. 4 х 0.625 LG 
22R1003-33 
22R1003-16 
22R1239-1 
AN507C632R6 
22R1236-1 
22R1238-1 
AN381-2-32 
3R1127 
AN470A3-3 
AN470A3-8 
22R1358-1 & -2 
22R1363-1 
22R1003-19 
22R1217-1 
AN507C632R10 
22R1003-17 
22R1003-47 
22R1361-1 
AN381-3-12 
AN316-6 
AN960-616 
22R1201-1 


REPAIR 
REFERENCE 


FIG. 2-7 
NONREPAIRABLE 

FIG. 2-5 

FIG. 2-5 
NONREPAIRABLE 
NONREPAIRABLE 
NONREPAIRABLE 
NONREPAIRABLE 
NONREPAIRABLE 
NONREPAIRABLE 
NONREPAIRABLE 
NONREPAIRABLE 

FIG. 2-8 
NONREPAIRABLE 
NONREPAIRABLE 
NONREPAIRABLE 
NONREPAIRABLE 

FIG. 2-5 
NONREPAIRABLE 
NONREPAIRABLE 
NONREPAIRABLE 
NONREPAIRABLE 
NONREPAIRABLE 
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Notes 


E. THE BALANCE BOX ASSEMBLIES, 

INDEX NUMBERS 30 AND 31, PART 

NUMBER 22R1228-1 AND -2, EACH 

ғ CONSIST OF ONE STRIP (-3), ONE 
BLOCK (-4, ONE BLOCK (-5 FOR 
BOX ASSEMBLY -1 AND -6 FOR BOX 
ASSEMBLY -2), FOUR NUTS AN366F 632, 
AND EIGHT SCREWS AN545-2-3 


Notes 


F. THE GLUE BLOCK, INDEX NUMBER 
34, PART NUMBER 22R1003-27, IS 
REPRESENTATIVE OF GLUE BLOCKS 
PART NUMBER 22R1003-12, -13, -14, 
-22, -23, -24, -27, AND -28. 


REPAIR 
REFERENCE 


NOMENCLATURE PART NO, 


PLUG 22R1202-1 NONREPAIRABLE 
WASHER AN960-816 NONREPAIRABLE 
BOLT AN8-26 NONREPAIRABLE 
BOLT АМ8-31 NONREPAIRABLE 
13 BOLT AN6-45 NONREPAIRABLE 
74 SOCKET 22R1364-1 FIG. 2-3 

T5 CLAMP 22R1386-3 NONREPAIRABLE 
75A SCREW RD HD CRES NO. 6x 1.50 LG NONREPAIRABLE 
76 SCREW RD HD CRES NO. 4x 0.50 LG NONREPAIRABLE 


A 77 PLATE 22R1219-1 NONREPAIRABLE 
78 BOLT 22R1389-1 NONREPAIRABLE 
78A PLATE 22R1387-1 NONREPAIRABLE 


79 NUT(PLATE) 22R1388-1 NONREPAIRABLE 
79А SCREW FLAT HD CRES NO, 6x0.750 LG NONREPAIRABLE 
80 TEFLON LINER 22R1386-2 NONREPAIRABLE 
81 COTTER PIN AN381-4-12 NONREPAIRABLE 
NUT AN310-8 NONREPAIRABLE 


Figure 2-2. Wooden Rotor Blade (Sheet 4 of 4) 
Changed 2 November 1959 56A 
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LEVEL OF LEADING EDGE 
PROTECTIVE STRIP ABOVE 
LEVEL OF PAINTED COVER 


0,010 TO 0. 025 


SEE SHEET 3 OF 
THIS FIGURE FOR 
PERMISSIBLE VOIDS 
IN THE LEADING 
EDGE AREA 


FOR INFORMATION ON ALLOWABLE 
DENTS, NICKS, AND SCRATCHES IN 
THE LEADING EDGE PROTECTIVE 
STRIP SEE FIGURE 2-7 


OD TOLERANCE ~+0. 008 

STRAIGHTNESS—0.040 MAX 
SPAR4 PERMISSIBLE NICKS WHEN 

BURNISHED -MAX DEPTH 0. 020, 


CHORD LENGTH 


ALLOWABLE + 0. 060 DN 


PERMISSIBLE CREASES 
IN THE REINFORCEMENT. 
REFER TO NOTE C. 


SPAN LENGTH 


CLEARING BOLTS BY 0.750 MIN ALLOWABLE +0. 130 


ALLOWABLE REDUCTION OF FACE-PLY 
THICKNESS —MAX 0.022 (THROUGH ONE 
PLY) APPLICABLE TO UPPER AND LOWER 


COVERS, THIS REDUCTION IS APPLICABLE 
TO SCRATCHES ONLY, BLADE COVER 
SHOULD BE REPAIRED AT NEXT OVER- 


2 


G, SOCKET 
PIN HOLES 
M 
B, 
es 
à 22.20 
S 
с, 


“ 


PERMISSIBLE МІСК5 WHEN BUR- 
SPLIT SLEEVE NISHED, MAX DEPTH—0.015 CLEAR- 

ING BOLTS BY 0,750 MIN, SEE SHEET 

2 OF THIS FIGURE FOR SPECIFIC 
SOCKET LIMITATIONS ON THE TAPERED PINS 
AND HOLES WITHIN THE SOCKET LUGS 


Notes 


ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS 
OTHERWISE NOTED 

SEE FIGURE 2-4 FOR OVER-ALL DIMENSIONS AND 
TOLERANCES WHICH MAY BE USED IN CONJUNC- 
TION WITH THE INFORMATION SHOWN IN THIS 
FIGURE 

LONGITUDINAL CREASES IN THE TRAILING EDGE 
REINFORCEMENT, WHICH ARE SUBSTANTIALLY 


(PARALLEL TO THE AFT EDGE OF THE REIN- 


FORCEMENT, ARE ACCEPTABLE PROVIDED THEY 
OCCUR NO CLOSER THAN 0.750 TO, OR NO FUR- 
THER THAN 1.50 FROM, THE AFT EDGE OF THE 
TRAILING EDGE REINFORCEMENT. LONGITUD- 
INAL CREASES SHALL BE NO DEEPER THAN 
0.080 AND HAVE ROUNDED VALLEYS WITH NO 
CRACKS, SHARP JOGGLES AND CHORDWISE OR 
DIAGONAL CREASES ARE NOT PERMITTED 


Figure 2-3. Wooden Rofor Blade Negligible Damage (Sheet 1 of 3) 
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90° SECTOR 
CRITICAL AREA 


NON-CRITICAL AREA 


NON-CRITICAL AREA 


(65) 
909 5ЕСТОВ. 
CRITICAL AREA 
VERTICAL SCRATCHES WITHIN 
THE SOCKET LUG HOLE, REFER 
TO NOTES E, AND F, 


STA 
40.0 


(REF) > 


EN SEE DETAIL A 
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Notes 


ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS 
OTHERWISE NOTED 

SEE FIGURE 2-4 FOR OVER-ALL DIMENSIONS AND 
TOLERANCES WHICH MAY BE USEDIN CONJUNC- 
TION WITH THE INFORMATION GIVEN IN THIS 
FIGURE 

TOLERANCES GIVEN DO NOT APPLY TO UNSUP- 
PORTED PLYWOOD COVER AREAS BETWEEN RIB 
STATIONS AFT OF SPAR, DEVIATIONS WILL BE 
GRADUAL, SEE SHEET 3 OF THIS FIGURE FOR INFOR- 
MATION ON COVER DEPRESSIONS BETWEEN RIBS 


SCRATCHES OR GROOVES, 

MAX DEPTH — 0.005 

AFTER REWORK. NOT TO 

AFFECT MORE THAN 

10 PER CENT OF 

CONTACT AREA IN 

ANY ONE LUG 
CIRCUMFERENTIAL SCRATCHES 
OR GROOVES WITHIN THE SOCKET 
LUG HOLE. MAX DEPTH 0,005, 


AFTER REWORK, REFER TO 
NOTE F. 


D, 


T.O. 1H-21-3 
SOCKET AND PIN LIMITATIONS STA 
ES TT EIE] 212.25 
DETAIL A SCH 


(REF) 


CONTOUR TOLERANCES 
A SECT. A-A 


STA 0.0 TO 40, 0--+0, 025 МАХ 
STA 40.0 TO TIP--£0.015 MAX 


0.002 MAX REFER TO NOTE C, 


REFER TO 
NOTE D. 


cS В---ыг 


NO CONCAVITIES MAY EXCEED THE LIMITS 
SHOWN WHEN MEASURED WITH A STRAIGHT 
EDGE, RQLLED FROM THE LEADING EDGE TO 
THE TRAILING EDGE AT RIB STATIONS, EXCEPT 
THAT THE LEADING EDGE PROTECTIVE STRIP 
MAY BE 0.010 TO 0.025 ABOVE THE LEVEL OF 
THE PAINTED COVER 

VERTICAL SCRATCHES OR GROOVES IN THE AREA 
DEFINED AS CRITICAL ARE NOT PERMITTED, 
VERTICAL SCRATCHES OR GROOVES IN THE AREA 
DEFINED AS NON-CRITICAL MAY HAVE A MAX 
DEPTH OF 0,005 AFTER REWORK 

THE TOTAL AREA AFFECTED IN ANY ONE LUG 
IS NOT TO EXCEED 10 PERCENT OF THE TOTAL 
AREA OF THAT LUG, AND NOT MORE THAN ONE 
HALF OF THE 10 PER CENT AFFECTED AREA IS 
TO LIE WITHIN A SINGLE 90 DEGREE SECTOR 


Figure 2-3. Wooden Rotor Blade Negligible Damage (Sheet 2 of 3) 


Changed 15 September 1958 
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LEADING EDGE VOIDS 


SECT. A-A 
© 0. 030. 


REFER TO 
NOTE C. 


SOLDER-COVERED 


LEADING EDGE 
PROTECTIVE 
STRIP (REF) 


Saas 


AFT EDGE OF 


LEADING EDGE 
LAMINATE (REF) 


STRIP (REF) 


Notes 


A. ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS 
OTHERWISE NOTED 

B. THESE TOLERANCES ARE NOMINAL AND ARE 
NOT NECESSARILY CAUSE FOR REJECTION, 
PROVIDED THE ROTOR BLADE IS STRUCTURAL- 
LY SOUND, CAN BE TRACKED WITHIN LIMITS, 
AND EXHIBITS GOOD FLIGHT CHARACTERISTICS 

C. UNBONDING PERMISSIBLE ALONG ENTIRE AFT 
EDGE TO A DEPTH NOT TO EXCEED 0.030. 
MAXIMUM UNBONDING ALONG AFT EDGE TO A 
DEPTH OF 0.06 IN ANY TWO INCH LENGTH IS 
PERMISSIBLE, UNBONDING  PERMISSIBLE IN 
AREA OF SOLDER-COVERED SCREWS PROVIDED 
UNBONDING DOES NOT EXTEND OUTSIDE OF AN 


LE PROTECTIVE 


дын (REF). 


COVER ELEVATIONS 
AND DEPRESSIONS 
eS IST TD NIURHEEREZSSSCEMER 


SECT. B-B 


OR DEPRESSIONS BETWEEN RIBS, 
TOP AND BOTTOM COVERS. 
STA 3.0 TO 8.0— 0.080 MAX 
STA 8.0 TO TIP— 0.047 MAX 
REFER TO NOTES B. AND E, 


RIB DISTANCE 
(BAY) 


AREA DEFINED BY A 0.750 RADIUS FROM SCREW 
CENTER 

UNBONDING PERMISSIBLE IN 10 PER CENT OF 
STRIP AREA NOT DESCRIBED IN NOTE C, NO 
SINGLE VOID SHALL EXCEED 10 SQUARE INCHES 
IN AREA NOR 1.0 IN WIDTH AND SHALL OCCUR 
A MINIMUM OF 0,750 FORWARD OF AFT EDGE 
THE LIMITATIONS UNDER SECTION B- B APPLIES 
ONLY TO BLADES CHECKED UNDER CONDITIONS 
CONTROLLED TO GIVE 8 PER CENT TO 12 PER 
CENT MOISTURE CONTENT IN THE WOOD, THESE 
LIMITATIONS DO NOT APPLY TO DELIVERED 
BLADES, AS CHANGES IN TEMPERATURE AND 
HUMIDITY WILL CAUSE CHANGES IN THE AMOUNT 
OF ELEVATION OR DEPRESSION IN THE BLADE 
COVERS, ELEVATIONS OR DEPRESSIONS IN 
BLADE COVERS ARE NOT CAUSE FOR REJECTION 
UNLESS EXCESSIVE VIBRATION IS EXPERIENCED 
OR VOIDS OR BROKEN BONDS ARE FOUND 


Figure 2-3. Wooden Rotor Blade Negligible Damage (Sheet 3 of 3) 


Changed 15 March 1960 
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Section Il 


ALLOWABLE COVER ELEVATIONS 


em? 


T.O. 1H-21-3 


along a rib, the cover should be cut to 
overlap adjacent ribs 0.750 inch. When 
scarf joints are required to run along a 
spanwise member, such as the aft spar 
half or the trailing edge cap strip, the 
cover should be cut flush with the ad- 
jacent member, and scarfed away from 
the damage cutout. 


b. Searf all edges, where required, to have a 
slope no steeper than 1 in 15. 

c. Fabricate doublers, reinforcement ribs, cover 
replacements, and other repair parts, as required. 


Note 


Replacement and reinforcement ribs may 
be fabricated, using the sectional dimen- 
sions shown in figure 2-4, as a guide. 


d. Establish a sequence for the assembly of the 
repair parts to insure having the required fits and 
clearances. 

e. Apply finishes to the internal surfaces of the 
repaired area as described in paragraphs 2-80 
through 2-84. 

f. Bond the repair parts in accordance with the 
information on the applicable repair figure. 


g. Service test the rotor blade, as described in 
paragraph 2-76, when bonded joints have set. 
h. Drill 0.125-inch diameter vent holes, near 
trailing edge, as originally located. 
i. Refinish the rotor blade as described in para- 
graph 2-80. 
Note 


For specific information on rebalancing 
requirements, after repairs and refinish- 
ing are completed, refer to paragraph 
2-80. 


2-14. The repair of small holes, as shown in figure 
2-5, should be made as follows: 


a. Cut out damaged area, leaving a neat round 
hole in rotor blade cover. 


Note 


If the diameter of the trimmed hole war- 
rants the installation of an internal 
doubler of maximum diameter, the hole 
should be centered between ribs, if pos- 
sible, to allow for equal spacing of the 
doubler on each side of the hole. 


b. Searf the edge of the cover around the hole 
to a length of 1.05 inches or not steeper than 1 in 
15. 

Note 


If the trimmed edge of the hole exceeds 
1.375 inches, the cover should be rein- 
forced by bonding an internal doubler to 
the rotor blade cover as shown in figure 
2-5. The doubler may be held to the in- 


Changed 15 March 1960 


Section !! 
Paragraphs 2-14 to 2-19 


side of the cover with the aid of small 
C-clamps spaced approximately one inch 
apart, and two pressure distribution 
rings made of 0.250-inch commercial ply- 
wood as shown in figure 2-5. Allow the 
bonded joint to dry before bonding cover 
replacement. 


c. Fabricate cover replacement to fit the scarfed 
edges of the rotor blade cover, with its face grain 
in the same direction as the face grain of cover. 

d. Bond the cover replacement to the rotor 
blade cover using either form blocks and weights 
along the scarfed joints, or the pressure applica- 
tion tool shown in figure 2-5B, on the cover re- 
placement. 


e. Refinish the rotor blade as described in para- 
graph 2-80. 


Note 


Refer to paragraph 2-30 for information 
on rebalancing. 


2-15. DELETED. 


2-16. APPLICATION OF SCOTCHCAL FILM. 
(See figure 2-5.) This process is designed to 
present instructions for the application of Scotch- 
cal Film to specific areas of the wooden rotor 
blade, for protection from the effect of erosion. 


2-17. MATERIAL REQUIRED. This list in- 
cludes the materials to apply Scotcheal Film, and 
to prepare surfaces to be protected. 


Masking tape Federal Specification 
UU-T-106 
Scotcheal No. 455 
0.008 in. thick x 
3.5 and/or 7.0 in. 
wide MIM 
Seotchlight Brand 
A-2 MIM 
Commercial 
Federal Specification 
TT-N-97 
Type I, Grade B 


2-18. EQUIPMENT REQUIRED. This list in- 
cludes the equipment to apply Scotchcal Film and 
to prepare the surfaces to be protected. 


Film 


Activator 


Sandpaper 
Naphtha 


Containers AR 
Plastic scraper Polyethylene, MIM 
Cloths Lint-free, Commercial 


Felt squeegee 
Razor blade 
Paint scraper AR 


2-19. PROCEDURE FOR APPLICATION OF 
SCOTCHCAL FILM. The following procedure 
describes the preparation of the surfaces to be pro- 
tected and the application of the film: 

a. Mask areas of the blade adjacent to surface 
to be covered, including the leading edge protec- 
tive strip. 


b. Sand or scrape the area immediately aft of 
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1 1.08. CONTOUR ТІР WITH 
ez. 


COVERS CONTOUR OF 
AIRFOIL AT STATION 211.0 
ROTATED ABOUT CHORDLINE 
GENERATES TIP CONTOUR 


REFER TO BLADE TWIST 
NOTE F. — — 
G, SPAR 
AIRFOIL | ANGLE OF TWIST 
Mere sty : 
REF 
PLANE 


EET 0 


BLADE TWIST IS FROM 0? AT 
STATION 211.00 TO 5? 37 AT 
STATION 0.00, WITH A STRAIGHT 
TRAILING EDGE. TWISTIS EQUAL 
TO7° 0' IF EXTENDED TOCENTER 
OF ROTATION 


LEADING EDGE RADIUS AND 
TRAILING EDGE THICKNESS 
CSE TS SECUTI 


STA R T 
40.0 0.40 0.082 
155 «0.50 

thru 0.072 
161 +0.50 
211.0 0.261 0.062 

Notes 


ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS 
OTHERWISE NOTED 
TOLERANCES UNLESS OTHERWiSE NOTED ARE: 

SINGLE-PLACE DECIMALS +0, 1 

TWO-PLACE DECIMALS +0. 03 

THREE-PLACE DECIMALS +0, 005 
SEE FIGURE 2-3 FOR OTHER BLADE DIMENSIONS 
BLADE AIRFOIL CONTOUR TAPERS LINEARLY 
FROM NACA 0019 AT STA 0.00 TO NACA 0015 AT 
STA 40.00 AND LINEARLY FROM STA 40.00 TO 
NACA 0012 AT STA 211.00 SEE SHEET 2 OF FIG- 
URE 2-4 FOR RIB DIMENSIONS 
MAXIMUM BLADE BOW IN A CHORDWISE DIRECT- 
ION SHALL NOT EXCEED 0.250 
THE TRAILING EDGE REINFORCEMENT SHALL NOT 
DEVIATE BY MORE THAN PLUS OR MINUS 0,005 
FROM THE MEAN CHORDLINE OF THE WOODEN 
ENVELOPE AS MEASURED AT EACH RIB STATION, 
ON RECENTLY OVERHAULED AND NEW BLADES, 
IF THE BLADES ARE STRUCTURALLY SOUND, HAVE 
GOOD FLIGHT CHARACTERISTICS, AND CAN BE 
BALANCED AND TRACKED WITHIN THE LIMITS AS 
SET FORTH IN THIS HANDBOOK: THERE IS NO NEED 
TO CHECK THE SPANWISE AND CHORDWISE DI- 
MENSIONS AGAINST THE NOMINAL DIMENSION 
SHOWN IN THIS FIGURE 


Figure 2-4. Wooden Rotor Blade Alignment (Sheet 1 of 2) 
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RIB STATIONS ARE 
MEASURED FROM 
THE INBOARD SIDE 
OF BLOCK (STA 0.00) 


TO THE INBOARD 
SIDE OF EACH RIB 
OR BLOCK. 


0.00 IS 52 


.00 


STATION 


FROM CENTER OF 
ROTATION 


m, 


T.O. 1H-21-3 Section Il 


20% 30% 40% 50% 60% 70% 80%, 90%, 95%, 


7- 3.305 4.950 5.957 —] 8.244 9.893 11.541— 13.190 —| 14,839 
CHORD Ae 15.663 
X D | С E F G + 
J 
KS T å å 


2-1 қ 
ABOUT € EXCEPT a 


CUT-OFF(ANGLE C) бана 


0.1875 DIA HOLE 0.120 DIA HOLE 


SKIN LINE (REF) қ 
——— нэ 


RIB DIMENSIONS 
EES 


Rib X A B c D E F G H J K L M Rib Naca 
No. 25% 30% 42% 50% 60% 70% 80% 90% 95% Sta Airfoil 
53 8.000 7.310 6810 097 0.878 0.922 0.889 0.804 0.683 0.534 0.362 0.168 0.062 2080 0012.053 
52 4.095 11.215 10.715 O° 11° 0,883 0.927 0.894 0.809 0.688 0.538 0.364 0.169 0.062 2040 0012.123 
БІ 4.095 11.215 10715 0° 18° 0.889 0933 0.900 0.815 0.592 0.541 0367 0.171 008: 2000 0012.193 
50 4.095 11.215 10715 0° 24 0.894 0.939 0.905 0.820 0.696 0.545 0.369 0.172 0.064 196.0 — 0012.263 
49 4.095 11.215 10.715 0930 0.900 0945 0.911 0.825 0.701 0.548 0372 04174 0.065 192.0 0012.333 
48 4.095 11.215 10715 0937 0,906 0.951 0917 0.830 0.705 0.552 0.374 0.175 0.056 188.0 0012.404 
47 4.095 11.215 10715 0° 43 0.911 0.956 0922 0.835 0.710 0.5558 0.377 0.176 0.066 184.0 0012.474 
46 4.095 11.215 10715 0949 0917 0.962 0.928 0.840 0.714 0.559 0.379 0.178 0.067 1800 0012.544 
45 4.095 11.215 10.715 0950 092 098 0.933 0.845 0.718 0.563 0.382 0179 0.068 176.0. 0012.614 
44 4.095 11.215 10.715 I° 2 0928 0974 0.939 0.850 0.723 0.566 0.385 04181 0.069 172.0 0012.684 
43 4.095 11.215 10.715 19% 0.933 0.979 0.945 0.855 0.727 0.570 0.388 0.182 0.069 168.0 0012.754 
42 4.095 11.215 10.715 19 15" 0.4939 0.985 0:950 озы 0.732 0.573 0.391 0.183 0.070 164.0 0012.825 
4l 4.095 11.215 10.715 1921" 0944 0.991 0.956 0.866 0.736 0.577 0.393 0.185 0.071 1600 0012.895 
40 4.095 11.215 10.715 19 28' 0.950 0.997 058 0.871 0.741 0580 0.396 0.186 0.072 156.0 0012.965 
39 4.095 11.215 10.715 19 34 0.955 1.003 0.967 0.876 0.7458 0.584 0.398 0.188 0.073 152.0 0013.035 
38 4.220 11.090 10.590 I? 40 - 0.961 1.008 0,973 0.881 0.749 0.587 0.401 0.189 0.073 148.0 0013.105 
37 4.220 11.090 10.590 1° 47 0.966 1.014 0,978 0.886 0.754 0.591 0.403 0.190 0.074 144.0 0013.175 
36 4.220 11.090 10.590 1° 53 0.972 1.020 0.984 0.891 0.758 0.594 0.406 0.192 0.075 140.0 0013.245 
35 4.220 10.710 10.210 19 59' 0.978 1.026 0.989 0.896 0.763 0.598 0.408 0.193 0.076 136.0 0013.316 
34 4.220 10.710 10.210 296 0.983 1032 0999 0.901 0767 0.501 0.411 0.194 0.076 132.0 0013.386 
33 4.220 10.710 10.210 29 127 0.989 1.037 1.001 0907 0.771 0.605 04143 0.196 0.077 128.0 0013.456 
32 4.220 10.710 10.210 29 I9 0.994 1.043 1.006 0.912 0.776 0.608 0.416 0.197 0.078 124.0 0013.526 
31 4.220 10.710 10.210 29 25’ 1.000 1.049 1012 — 03917 0.780 0.612 0.418 0.199 0.079 120.0 0013.596 
30 4.220 10.710 10.210 29 317 1.005 1.055 1017 0922 078: 0516 0.421 0.200 0.080 116.0 0013.666 
29 4.220 10.710 10210 2938 1011 1.061 1.023 0927 0.789 059 0424 0201. 0.080 112.0 — 0013.737 
28 4.220 10.710 10.210 — 29 44 1.016 1.066 1.029 0.932 0.7933 0.623 0.426 оз 0.081 108.0 0013.807 
27 4.220 10.710 10210 29 50 1.022 1.072 1.034 0937 0.798 0526 0429 0204 0.082 104.0 0013.877 
26 4.220 10.710 10210 2957 1.027 1.078 1.040 0.942 0.802 0.630 0.431 0.206 0.083 100.0 0013.947 
25 4.220 10.710 10210 3° y 1.033 1.084 1.046 0.947 0.807 0.4633 0.434 0207 0.083 960 0014.018 
24 4.220 10.710 10210 — 39 I0 — 1.038 1.090 1.051 0953 0.811 0.637 0.436 028 0.084 92.0 0014.088 
23 4.220 10.710 10.210 3° 16 1.044 1.095 1057 0.958 0.815 0.640 0.439 0.210 0.085 88.0 0014,158 
22 4.220 10.710 10.210 39 22 1.049 1.101 1.062 093 0.820 0.644 0.441 0.211 0.086 84.0 0014.228 
21 4.220 10.710 10.210 — 39 29 1.055 1.107 1.068 098 0.824 0.647 0.444 0713 0.087 80.0 0014.298 
20 4.220 10.710 10210 39 35 1.061 1.113 1.073 09733 0.829 0.651 0.446 0.214 0.087 76.0 0014.368 
19 4.347 10.583 10.083 39 42 1.066 1.119 1.079 0.978 0.4833 0.654 0.449 0215 0.088 72.0 0014.439 
18 4.347 10.583 10.083 39 48 1.072 1.124 1085 0.983 0.837 0.658 0.451 0.2277 0.089 68.0 0014.509 
7 4.347 10.583 10.083 39 54 1.077 1.130 1.090 0.988 0.840 0.663 0454 0.218 0.090 64.0 0014.579 
16 4.347 10.583 10.083 491” 1.083 1.136 1.096 0993 0.8458 — 0.666 0.456 0.220 0.090 60.0 0014.М9 
15 4.347 10.583 10.00 407 1.088 1.142 1.101 0.998 0.851 0.670 0459 0.221 0.091 560 0014719 
14 4.347 10.583 10.083 49 14 1.094 1.147 1.107 1.004 0.855 0.673 0.461 0.222 0.092 520 0014.789 
13 4.347 10.583 10.083 49 20' 1.099 1.153 1.113 1.009 0.859 0.677 0.464 0.224 0.093 48.0 0014.860 
12 4.347 10.583 10.083 4920 1.105 1.159 1.118 1.014 0.864 0.680 0.457 0225 0.094 440 0014.930 
T 4.347 10.583 10.083 493% 1.10 1.165 1.124 1.019 0.868 0.684 0.459 0227 0.094 40.0 0015.000 
10 4.740 10.190 9.690 4939 1.141 1,197 1.155 1048 0.893 0702 0.482 0.233 0.098 36.0 0015.400 
9 5311 9.619 9.119 49 45 1.173 1.230 1.187 1.077 0.918 0722 04% 024l 0.103 32.0 0015.800 

5.847 9.083 8.583 49 52 1.205 1.263 1.219 1.108 0943 — 0743 0511 0.250 0.107 28.0 0016.200 
7 5.847 9.083 8.583 4°58’ 1.236 1.296 1.251 1.135 0.968 0.763 0.525 0.258 0.112 240 0016.600 
ó 5.847 8.285 7785 Бо 5 1.268 1.329 1.283 1.164 0.993 0.783 0.540 0.266 04116 20.0 0017.000 
5 5.847 7.377 6.877 БӘ |l 1.299 1.362 1.315 1.193 1.018 0.803 0.554 0.274 0.120 15.0 0017.400 
4 5.847 6.335 5.835 БӘ 17 1.331 1.395 1.347 1.222 1.043 0.823 0569 0.282 0.125 12.0 0017.800 
3 5.847 4.321 3.821 Бо 24 1362 1.428 1.379 1.251 — 1.068 0.843 0.584 0.290 0.129 80 0018.200 

Notes 


A. DECIMAL TOLERANCE ON PER CENT CHORD IS 40.010, ON ORDINATES +0. 005, OTHERS 
ARE £0.03 FOR TWO-PLACE DECIMALS, +0.005 FOR THREE-PLACE DECIMALS AND 
+09 5' ON ANGLES 

B. ALL RIBS ARE MADE OF BASSWOOD, 0.250 THICK, NAVY SPEC SW26 

C. ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS OTHERWISE NOTED 


Figure 2-4. Wooden Rotor Blade Alignment (Sheet 2 of 21 
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TYPICAL REPAIR FOR DAMAGE SECTION THROUGH TYPICAL REPAIR 
OCCURRING IN MORE THAN ONE BAY COVER AFT OF REAR SPAR HALF AND WEB 
[e 
| Š | REAR SPAR HA WER 
ORIGINAL COVER: 
RIB 
DOUBLER- 
225 : | REINFORCEMENT' 
SECT, A-A RIB COVER 


REPLACEMENT 


SECTION THROUGH TYPICAL REPAIR 
AT TRAILING EDGE 


TRAILING EDGE STRIP PPER COVER 


TYPICAL REPAIR FOR DAMAGE 
OCCURRING IN ONE BAY 


COVER 


Repair Parts 


1, REINFORCEMENT RIB—0,250 BASSWOOD, NAVY SPEC 
SW-26. LENGTH TO BE SAME AS NEAREST FULL-LENGTH 
ORIGINAL RIB. HEIGHT AND CONTOUR TO CONFORM TO 
NEAREST FULL-LENGTH ORIGINAL RIB AFTER ALLOW- 
ANCE FOR THICKNESSES OF UPPER AND LOWER DOU- 
BLERS (3) 

2. REPLACEMENT RIB—0.250 BASSWOOD. SAME AS ORIG- 
INAL. SEE FIGURE 2-2 FOR RIB CONTOURS AND STATION 


SECT, B-B 


NUMBERS 
3. DOUBLER—0.070 x 1.50 x LENGTH, 3-PLY BIRCHPLY- 4 
WOOD, SPEC MIL-P -6070 -N 
4. COVER REPLACEMENT —0.070 x WIDTH x LENGTH, S< с 
3-PLY MAHOGANY PLYWOOD, SPEC MIL-P-6070 


Notes Rae ыза 


A. ALL SCARF JOINTS TO BE A MIN OF 1.06 LONG С 
B. ALL DIMENSIONS ARE SHOWN ІМ INCHES UNLESS 
OTHERWISE NOTED 
C, REFER TO PARAGRAPH 2-11 FOR SPECIFIC INFOR- 
MATION ON COVER REPAIRS 
D. LOCATE AND DRILL HOLES IN LOWER BLADE COVER 


AFTER PRESSURE TEST 3 
E, SEE FIGURES 2-3 AND 2-4 FOR CONTOUR TOLERANCES 
AND OVER-ALL DIMENSIONS 


F, REFER TO PARAGRAPH 2-30 FOR NUMBER OF REPAIRS 
PERMITTED AT SPECIFIC LOCA TIONS BEFORE REBAL- 
ANCING IS REQUIRED 

G, ALL WOOD-TO-WOOD SCARF JOINTS MUST BE GLUED 
WITH RESORCINAL BASE ADHESIVE, SPEC JAN-A-397. 
GLUING PROCEDURE AND CONTROL MUST BE IN AC- 
CORDANCE WITH SPEC MIL-A-5433 

H, FACE GRAIN OF COVER REPLACEMENTS TO RUN SAME 
DIRECTION AS FACE GRAIN OF COVER 


Figure 2-5. Wooden Rotor Blade Cover Repairs (Sheet 1 of 7) 
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REPAIR FOR HOLES NOT EXCEEDING 

A TRIMMED DIAMETER OF 2.0 
Notes 

REBALANCING OF THE BLADES IS NOT RE- ; 5 09 

QUIRED REGARDLESS OF THE NUMBER OF RE- 

PAIRS FOR SMALL HOLES NOT EXCEEDING 1.375 

REFER TO PARAGRAPH 2-30 FOR DAMAGE NEC- 1-2 

ESSITATING REBALANCING ©) 

ALL SURFACES OF INTERNAL PARTS, EXCEPT "REFER TO NOTE J. 

GLUING SURFACES, TO BE SEALED WITH TWO 

COATS OF VARNISH SPEC MIL-V -6893 

ALL WOOD TO WOOD JOINTS ARE TO BE ASSEM- 

BLED WITH RESORCINAL-BASE ADHESIVE THAT 

MEETS REQUIREMENTS OF SPEC MIL-A-397. REFER TO NOTES B. AND K. 

WITH THE EXCEPTION OF THE REQUIREMENTS 

FOR THE FABRICATION AND TESTING OF BATCH 

AND JOINT SAMPLES, THE PROCEDURE FOR THE 

APPLICATION OF PENACOLITE GLUE AS OUT- 

LINED IN PARAGRAPH 1-47, MAY BE USED ON PRESSURE 

THE SCARF JOINTS OF THE REPAIR FOR SMALL DISTRIBUTION 

HOLDS PLATE 

IT IS NOT NECESSARY TO SERVICE TEST THE 

BLADE UPON COMPLETION OF REPAIRS FOR 

SMALL HOLES 

ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS 

OTHERWISE NOTED 

LOCATE AND DRILL A 0.125 DIA HOLE IN BOT- 

TOM COVER, AT SAME LOCATION AS ORIGINAL 

DRAIN HOLE IF REPAIR OCCURS IN THAT AREA 

THE REPAIR OF THE BLADE COVER IN THE 

AREA OF THE TRAILING EDGE STRIP MAY BE 

MADE USING THIS TYPE REPAIR PROVIDED THE 

TRAILING EDGE STRIP IS NOT DAMAGED 


METHOD USED FOR INSTALL- 
ATION OF DOUBLER 


REFER TO NOTE H. 


Repair Parts 


1, COVER REPLACEMENT — 0.070 3-PLY MAHOG- 
ANY PLYWOOD, SPEC MIL-P-6070 
2. DOUBLER — 0.070 3-PLY MAHOGANY PLYWOOD 


SPEC MIL-P-6070 
REPAIR FOR HOLES NOT EXCEEDING 


A TRIMMED DIA OF 1.375 


REFER TO NOTES 
A. AND H. 
On, Notes 


I, REFER TO PARAGRAPH 2-5 FOR SPECIFIC IN- 

< "A FORMATION ON THE REPAIR FOR SMALL HOLES 
1, CUT THE DOUBLER TO HAVE AN OUTSIDE DIA- 

A METER EQUAL TO THE OVER-ALL DIAMETER OF 
THE HOLE SCARFING, AND AN INSIDE DIAMETER 


aS 555 0.250 LESS THAN THE TRIMMED EDGE OF HOLE 
| | | MAS K. MAXIMUM DIAMETER OF DAMAGE CUT-OUT LIM- 
ITED TO 2.0 


Sect A-A 


Figure 2-5. Wooden Rotor Blade Cover Repairs [Sheet 2 of 7] 
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Section Il T.O. 1H-21-3 


COVER 
REPLACEMENT (1) DOUBLER (2) 


SCARF JOINT IN BLADE 
COVER SHOULD OVERLAP 
BLOCK A MIN OF 0.50 


Notes 


А. ALL SCARF JOINTS TO BE A MIN OF 1.00 LONG 

B, ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS 
OTHERWISE NOTED 

C, REFER TO PARAGRAPH 2-30 FOR NUMBER OF 
REPAIRS AT SPECIFIC LOCATIONS BEFORE RE- 
BALANCING IS REQUIRED 

D, SEE FIGURES 2-4 AND 2-5 FOR CONTOUR TOL- 
ERANCES AND OVER-ALL DIMENSIONS 

E, REFER TO PARAGRAPH 1-29 FOR INFORMA TION 
ON STRUCTURAL BONDING, USE A RESORCINAL 
BASE ADHESIVE SPEC JAN-A-397. GLUE IN AC- 
CORDANCE WITH SPEC MIL-A-5433 

F, FACE GRAIN OF COVER REPLACEMENT AND 
DOUBLERS TO RUN SAME DIRECTION AS FACE 
GRAIN OF COVER 

G, REFER TO PARAGRAPH 2-11 FOR SPECIFIC RE- 
PAIR INFORMA TION ON INSERTION TYPE REPAIRS 


TE REINFORCEMENT 


REPAIR OF COVER FOR 
DAMAGE EXTENDING ONE 


OR MORE BAYS 
ET 


EINF ORCEMENT 
RIB (3) 


BLOCK (4) 


SECTION THROUGH TRAILING 
EDGE AFTER REPAIR (CHORDWISE) 
СЭР или 


к COVER 
DOUBLER OVERLAPS REPLACEMENT (1) 


RIB A MIN OF 0. 250, 


ORIGINAL COVER 


ORIGINAL КІВ 


DOUBLER (2) 
— 0.750 
REINFORCEMENT RIB (3) (TYP) 


SECTION THROUGH BLADE 
AFTER REPAIR (SPANWISE) 
4 


Repair Parts 


- COVER REPLACEMENT-0.070 x WIDTH x LENGTH, 


3- PLY MAHOGANY PLYWOOD, SPEC MIL-P-6070 
DOUBLER-0.070 x 1.250 OR LESS x LENGTH, 3- 
PLY MAHOGANY PLYWOOD, SPEC MIL-P-6070 


. REINFORCEMENT RIB-0.250 BASSWOOD, NAVY SPEC 


SW-26. LENGTH TO BE SAME AS NEAREST FULL- 
LENGTH ORIGINAL RIB, AFTER ALLOWING FOR IN- 
SERTION OF BLOCK. HEIGHT AND CONTOUR TO CON- 
FORM TO NEAREST FULL-LENGTH ORIGINAL RIB 
AFTER ALLOWING FOR THICKNESSES OF DOUBLERS 
BLOCK — 3.750 x 1.50 x 3.0, SPRUCE, SPEC MIL-S- 
6073. TAPER BLOCKS TO CONFORM TO CONTOUR 
OF NEAREST FULL-LENGTH RIB 


Figure 2-5. Wooden Rotor Blade Cover Repairs (Sheet 3 of 7) 
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REPAIR FOR CHIPOUT, SPLIT, 
OR GLUE VOID IN FACE PLY 
FEELER 


UD 


SCARF EDGES: 
REFER TO 


NOTE D REPAIR LIMITED 


TO AN AREA OF 
0.250 (MAX) 


Repair Parts 
1. PATCH — 0.022 MAHOGANY VE- 
NEER, AS USED IN MAHOGANY 
PLYWOOD, SPEC MIL-P-6070 


2. DOWEL — 0.125 DIA BIRCH. 
USAF SPEC 15058, LENGTH AS 
REQUIRED 
GRAIN OF PATCH 
TO RUN SAME 
DIRECTION AS 
FACE GRAIN OF 
COVER 
729 


Ёл. ROUTS IN RIBS OR 

0 TRAILING EDGE LESS 
THAN 0.0625 DIA NEED 
NOT BE REPAIRED 


Notes 
ALL DIMENSIONS ARE SHOWN IN INCHES UN- 
LESS OTHERWISE NOTED 
REFER TO PARAGRAPH 1-29 FOR INFOR- 
MATION ON STRUCTURAL BONDING, USE A 
RESORCINAL BASE ADHESIVE, SPEC JAN-A- 
397. GLUE IN ACCORDANCE WITH SPEC MIL- 
A-5433 
REFINISH BLADE IN AREA OF REPAIR AS 
DESCRIBED IN PARAGRAPH 2-22 
MINIMUM LENGTH OF SCARF SLOPE—15 TO 1 REPAIR FOR MISLOCATED VENT 
DRILL VENT HOLE AT PROPER LOCATION HOLE AFFECTING RIB 


AFTER INSERTION OF DOWEL REFER TO NOTES B. AND E. 


Figure 2-5. Wooden Rofor Blade Cover Repairs (Sheet 4 of 7) 
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GRAIN — REFER 
TO NOTE D. 


757? F-REFER 


TO NOTE B. 


GRAIN — REF ER 
TO NOTE D. 


TOP AND BOTTOM 
COVERS MAY BE 
CUT FOR AC- 
CESSABILITY 


REPAIR FOR ACCESSIBILITY HOLES 
EIERE) 


0. 625R 


1. 250R 


DOUBLER SPLICE 


G OF NUT PLATE —- 
(7.37 FROM LE) 


Notes 


ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS 
OTHERWISE NOTED 

MINIMUM LENGTH OF SCARF SLOPE--15 TO 1 
REFER TO PARAGRAPH 1-29 FOR INFORMA TION 
ON STRUCTURAL BONDING, USE A RESORCINAL 
BASE ADHESIVE, SPEC JAN-A-397. GLUE IN AC- 
CORDANCE WITH SPEC MIL-A-5433 

FACE GRAIN OF REPLACEMENT AND DOUBLER 
TO RUN SAME DIRECTION AS FACE GRAIN OF 
COVER 


0.875R 


Repair Parts 


RIVET (AN426D3 -5) 

NUT (AN366F 1032) 

SCREW (AN545-3-6) 

PLATE —0,125x 1.18 х 1. 25 

24S-T4 AL ALLOY 

5. DOUBLER—0.070 x DIMENSIONS 
SHOWN. MAHOGANY PLYWOOD, 
3-PLY, SPEC MIL-P-6070 

6. COVER REPLACEMENT — 0.070 х 

DIMENSIONS SHOWN, MAHOGANY 

PLYWOOD, 3-PLY, SPEC MIL-P-6070 


Ф br 


STA 
205.75 


COVER SCARF 


1. 87 
BIS DOUBLER (5) 


STA 205. 75 
(REF) 


COVER REPLACEMENT (6) 


Figure 2-5. Wooden Rotor Blade Cover Repairs (Sheet 5 of 7) 
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REPAIR FOR LEADING EDGE 
BACKING STRIP 


Repair Parts 


1, РАТСН-0,070 MAHOGANY PLYWOOD 
3-PLY, SPEC MIL-P-6070 


EXISTING COVER SCARF 


GRAIN OF PATCH 
TO RUN SAME 
DIRECTION AS 
FACE GRAIN OF 
BACKING STRIP 


TO NOTE B, 


REPAIR FOR COVER IN 
AREA OF TRAILING EDGE 


1 


GRAIN OF PATCH 

TO RUN SAME 

DIRECTION AS OG 
FACE GRAIN OF 


COVER С 


SCARF EDGES REFER 
TO NOTE B. 


Notes 


A, ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS 

OTHERWISE.NOTED 

B. MINIMUM LENGTH OF SCARF SLOPE—15 TO 1 

C, REFER TO PARAGRAPH 1-29 FOR INFORMATION 
ON STRUCTURAL BONDING, USE RESORCINAL 
BASE ADHESIVE, SPEC JAN-A-397, GLUE IN AC- 
CORDANCE WITH SPEC MIL-A-5433 

D, REFINISH BLADE IN AREA OF REPAIR AS DE- 
SCRIBED IN PARAGRAPH 2-80 


REFER TO 


Figure 2-5. Wooden Rotor Blade Cover Repairs (Sheet 6 of 7) 
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AREA TO BE PROTECTED 
BY SCOTCHCAL FILM, 
3.5 WIDE (7.0 WIDE AT 
TIP END) x LENGTH, 
REFER TO NOTE D. 


LEADING EDGE 
PROTECTIVE STRIP 


PREPARATION OF SURFACES TO BE 
PROTECTED BY SCOTCHCAL FILM 
SSS SS IO EY 
REMOVE FILLET 


OF EC-801 CEMENT MASKING TAPE 


LEADING EDGE 
PROTECTIVE STRIP 


0.062 TO 0.093 GAP 
BETWEEN AFT FACE OF 5 
LEADING EDGE PROTECTIVE 

STRIP AND SCOTCHCAL FILM 


PREVIOUSLY APPLIED 
LENGTH OF SCOTCHCAL FILM 


LEADING EDGE 


PROTECTIVE STRIP TIP COVER 


SUCCEEDING LENGTH 
OF SCOTCHCAL FILM 


0.125 OVERLAP APPLICATION OF SUCCEEDING 


LENGTHS OF SCOTCHCAL FILM 
SE EY 


PATCH TO OVER- = > 


LAP ORIGINAL 


FILM 0.250 EACH 


END 


Notes 
ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS 
OTHERWISE NOTED 
B, REFER TO PARAGRAPH 2-16 FOR INFORMATION 
ON THE APPLICATION OF SCOTCHCAL FILM 
CLEAN THE AREA TO BE PATCHED AS DESCRIB- 
ED IN PARAGRAPH 2-16. PATCH CURING MAY BE 
ACCELERATED BY USE OF HEAT LAMPS MAIN- 
TAINED AT A TEMPERATURE OF 60-660С (140- 
150°F) FOR A PERIOD OF ONE HOUR 
LENGTH OF SCOTCHCAL FILM IS OPTIONAL PRO- 
VIDED THE SAME LENGTH IS APPLIED TO ALL 
THREE BLADES IN A SET 


Repair Parts 
PATCH — SCOTCHCAL FILM NO. 
FE 455 (MIM) 0.008 x 3.5 WIDE. 
LENGTH AND/OR DIAMETER AS 
REQUIRED 


4.0 


IP COVER 


REMOVE OVER- 
LAPPING FILM 


SCOTCHCAL FILM 


POSITIONING AND TRIMMING FIRST 
LENGTH OF SCOTCHCAL FILM 


1 PATCH TO OVER- 
LAP ORIGINAL 
FILM 0.250 COM- 
PLETELY AROUND 


ORIGINAL FILM 
REMOVED IN 
THIS AREA 


REPAIR FOR DAMAGED 
SCOTCHCAL FILM 


REFER TO NOTE C. 


Figure 2-5. Wooden Rotor Blade Cover Repairs (Sheet 7 of 7] 
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BUTT JOINT 
7 (REF) 
2 


REPAIR FOR DAMAGE 
TO COVER AND TRAIL- 
ING EDGE CAPSTRIP, 
REFER TO NOTES H. 
AND J., AND SPEC- 
IAL LIMITATIONS 


REFER TO —— 
NOTE C. 


REFER TO 
NOTE D. 


LOCATION OF 


REINFORCE- —— 


MENT BLOCK 


TE CAP- 
STRIP (REF) 


LOCATION OF TE 
CAPSTRIP REPLACE- 
MENT 


A. ALL DIMENSIONS ARE SHOWN IN INCHES UN- 
LESS OTHERWISE NOTED 

B. REFER TO PARAGRAPH 2-11 FOR SPECIFIC 
INFORMATION ON INSERTION-TYPE REPAIRS 

C. CONTOUR OF THESE BLOCKS MAY BE DETER- 
MINED BY USING THE RIB DIMENSIONS SHOWN 
IN FIGURE 2-4 

D, SCARF EACH AS SHOWN NOT STEEPER THAN 
15 TO 1 WHEN POSSIBLE, BUT NOT LESS THAN 
30 DEGREES 

E. CORNERS MAY BE ROUNDED AS SHOWN TO 
FACILITATE INSTALLATION AND TO SAVE 
WEIGHT, EACH END OF BLOCK TO EXTEND 
(SPANWISE) A MINIMUM OF 0.50 INCH BEYOND 
THE TRIMMED COVER CUTOUT 

F. ALL SCARF JOINTS TO BE NOT STEEPER THAN 
15 TO 1 UNLESS OTHERWISE NOTED 

G. FACE GRAIN OF COVER REPLACEMENTS TO 
RUN SAME DIRECTION AS FACE OF COVER 

H. THIS REPAIR MAY BE USED IN CONJUNCTION 
WITH THE OTHER REPAIR SHOWN ON THIS SHEET, 
SUBJECT TO THE NOTES AND SPECIAL LIMI- 
TATIONS, SCARF JOINTS OF THE TRAILING EDGE 
CAP STRIP REPLACEMENT MUST NOT FALL BE- 
HIND A RIB 


Section Il 


SPECIAL LIMITATIONS 
ee Teen 


THESE SPECIFIC REPAIRS ARE PROVIDED FOR RE- 
PAIRING THE TRAILING EDGE AREA WHERE IT IS 
NOT POSSIBLE TO OBTAIN A SCARF JOINT NOT 
STEEPER THAN 15 TO 1. WHEN TWO OR MORE OF 
THESE REPAIRS ARE USED TOGETHER THE FOLLOW- 
ING LIMITATIONS ARE APPLICABLE 

1, WHEN DAMAGE OCCURS TO BOTH COVERS, 
THE MAXIMUM LENGTH THAT THE BUTT JOINT 
IN ONE COVER MAY OVERLAP THE BUTT JOINT IN 
THE OTHER COVER IN A SPANWISE DIRECTION IS 
1.375 INCHES 

2. THESE REPAIRS ARE TO BE USED ONLY 
WHEN THE PROXIMITY OF THE DAMAGE TO THE 
TRAILING EDGE COMPONENTS OF THE BLADE, 
MAKES IT IMPOSSIBLE TO OBTAIN A SCARF JOINT 
NOT STEEPER THAN 15 TO 1 AT THE TRAILING EDGE 

3. THESE REPAIRS ARE APPLICABLE ONLY TO 
DAMAGE AT THE TRAILING EDGE OF THE BLADE 

4. THESE REPAIRS ARE NOT TO BE USED IF 
THE TRAILING EDGE REINFORCEMENT, OR THE 
WOOD UNDER THE TRAILING EDGE REINFORCEMENT 
IS DAMAGED 

Repair Parts 


1. COVER REPLACEMENT — 0.070 X WIDTH X 
LENGTH, 3-PLY MAHOGANY. PLYWOOD, SPEC 
MIL-P-6070 

2. REINFORCEMENT BLOCK — 0.625 X 0.625 X 
LENGTH, SPRUCE, SPEC MIL-S-6073 

3. TE CAP STRIP REPLACEMENT—0.750 X WIDTH 

X LENGTH, SPRUCE, SPEC MIL-S-6073 


REPAIR FOR DAMAGE TO 
COVER, REFER TO NOTES 
I, AND J., AND SPECIAL 
LIMITATIONS 


BUTT JOINT 
(REF) 


~~ REFER TO 
NOTES C. AND E. 
LOCATION OF 
REINFORCE- 
MENT BLOCK 


TE CAP- 
STRIP (REF) 


1, WHEN THE TRIMMED DIAMETER OF THE HOLE 
EXCEEDS 1.375 INCH DIAMETER, USE DOUBLERS 
TO REINFORCE THE SCARF JOINT, BUTT THE 
DOUBLERS AGAINST THE REINFORCEMENT 
BLOCK 

J. WHEN ONLY ONE COVER IS DAMAGED, THE 
REPAIR IS MADE TO A SIZE AS SHOWN IN 
FIGURE 2-5. WHEN BOTH COVERS ARE DAM- 
AGED, SPECIAL LIMITATION 1, IS APPLICABLE 


Figure 2-5A. Wooden Rotor Blade Cover Repairs 


Revised 15 June 1958 
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BUTT JOINT 


(REF) TO COVER WHEN 


TRIMMED DIAMETER 
OF HOLE DOES NOT 
EXCEED 1.375. 
REFER TO NOTES 
E., F., AND SPECIAL 
LIMITATIONS 


SCARF EDGES 
UPITO:BUTT 
JOINT 


LE PROTECTIVE, 
STRIP (REF) 


FWD AND AFT 
SPAR HALVES 
(REF) 


A. ALL DIMENSIONS ARE SHOWN IN INCHES 
UNLESS OTHERWISE NOTED 

B. WHEN THE TRIMMED DIAMETER OF THE 
HOLE EXCEEDS 1.375 DIAMETER, USE A 
DOUBLER TO REINFORCE THE SCARF 
JOINT. BUTT THE DOUBLER AGAINST 
THE WEB ON THE AFT SPAR HALF 

C. ALL SCARF JOINTS TO BE NOT STEEPER 
THAN 15 TO 1 UNLESS OTHERWISE NOTED 

D. FACE GRAIN OF COVER REPLACEMENTS 
TO RUN SAME DIRECTION AS FACE GRAIN 
OF COVER 

E. THIS REPAIR MAY BE USED IN CONJUNC- 
TION WITH THE OTHER REPAIR SHOWN 
ON THIS SHEET 

F. WHEN ONLY ONE COVER IS DAMAGED, 
THE REPAIR IS MADE TO A SIZE AS 
SHOWN IN FIGURE 2-5, WHEN BOTH 
COVERS ARE DAMAGED, SPECIAL LIMI- 
TATION 1, IS APPLICABLE 

G. WHEN MAKING REPAIRS IN THIS AREA 
OF THE BLADE, CAUTION MUST BE USED 
TO PREVENT DAMAGE TO THE SPAR 
HALVES AND WEBS 

H. THIS REPAIR IS LIMITED TO A MAXIMUM 
DAMAGED CUTOUT AFTER TRIMMING OF 
12.00 MEASURED IN A SPANWISE DIREC- 


ШОМ Repeir Parts 


1. COVER REPLACEMENT -- 0.070 x 
WIDTH x LENGTH, 3- PLY MAHOGANY 
PLYWOOD, SPEC MIL-P-6070 

2. DOUBLER--0.070 x WIDTHx LENGTH, 
3-PLY MAHOGANY PLYWOOD, SPEC 
MIL-P-6070 


(REF) 


STRIP (REF) 


FWD AND AFT 
SPAR HALVES 
(REF) 


REPAIR FOR DAMAGE 


BUTT JOINT 


LE PROTECTIVE 


SPECIAL LIMITATIONS 


THESE REPAIRS ARE PROVIDED FOR RE- 
PAIRING THE LEADING EDGE AREA WHERE 


IT IS NOT POSSIBLE TO OBTAIN A SCARF 


JOINT NOT STEEPER THAN 15 TO 1. WHEN 
THESE REPAIRS ARE USED THE FOLLOWING 
LIMITATIONS ARE APPLICABLE 

1. WHEN DAMAGE OCCURS TO BOTH 
COVERS, THE MAXIMUM LENGTH THAT THE 
BUTT JOINT IN ONE COVER MAY OVERLAP 
THE BUTT JOINT IN THE OTHER COVER IN 
A SPANWISE DIRECTION IS 1.375 

2. THESE REPAIRS ARE TO BE USED 
ONLY WHEN THE PROXIMIT Y OF THEDAMAGE 
TO THE LEADING EDGE COMPONENTS OF THE 
BLADE MAKE IT IMPOSSIBLE TO OBTAIN A 
SCARF JOINT NOT STEEPER THAN 15 TO 1 AT 
THE LEADING EDGE 

3, THESE REPAIRS ARE NOT TOBEUSED 
IF THE LEADING EDGE PROTECTIVE STRIP, 
OR THE WOOD UNDER THE LEADING EDGE 
PROTECTIVE STRIP IS DAMAGED 


REPAIR FOR DAMAGE 

TO COVER WHEN TRIMMED 
DIAMETER OF HOLE EX- 
CEEDS 1.375, REFER 

TO NOTES В., E., F., AND 
H. AND SPECIAL LIMI- 
TATIONS 


SCARF EDGES UP 
TO BUTT JOINT 


WEB (REF) 


Figure 2-54. Wooden Rotor Blade Cover Repairs (Sheet 2 of 3) 
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BUTT JOINT 
(REF) 


FACE GRAIN OF ZE 
DOUBLER AND 
REPLACEMENT TO 
RUN SAME DIREC- 
TION AS FACE 
GRAIN OF COVER 


TRIM COVER FLUSH 
WITH LE PROTECTIVE 
STRIP 


REPAIR FOR DAMAGE TO COVER 
IN AREA OF LEADING EDGE, 

REFER TO SPECIAL LIMITATIONS 
SS a eaer ao an e en 


T.O. 1H-21-3 


——— 1 


-2 


Repair Parts 


COVER REPLACEMENT — 0.070 x WIDTH x 
LENGTH, 3-PLY MAHOGANY PLYWOOD, SPEC 
MIL-P-6070 

DOUBLER—0.070 x WIDTH x LENGTH, 3-PLY 
MAHOGANY PLYWOOD, SPEC MIL-P-6070 
REINFORCEMENT RIB— 0.250 BASSWOOD, NAVY 
SPEC SW-26. LENGTH TO BE SAME AS NEAREST 
FULL-LENGTH ORIGINAL RIB, AFTER ALLOW- 
ING FOR INSERTION OF BLOCK, HEIGHT AND 
CONTOUR TO CONFORM TO NEAREST FULL- 
LENGTH ORIGINAL RIB AF TER ALLOWING FOR 
THICKNESSES OF DOUBLERS, SEE FIGURE 2-4 
BLOCK—3.750 x 1.50 x 3.0, SPRUCE, SPEC MIL- 
5- 6073. TAPER BLOCKS TOCONFORM TO CON- 
TOUR OF NEAREST FULL-LENGTH RIB 


Notes 


ALL DIMENSIONS ARE SHOWN IN INCHES UN- 
LESS OTHERWISE NOTED 

REFER TO PARAGRAPH 2-11 FOR SPECIFIC 
INFORMATION ON INSERTION-TYPE REPAIRS 
REFER TO PARAGRAPH 1-29 FOR INFORMA- 
TION ON STRUCTURAL BONDING, USE A RES- 
ORCINAL BASE ADHESIVE-GLUE IN ACCORD- 
ANCE WITH SPEC MIL- A-5433 

ALL SCARF JOINTS TO BE NO STEEPER THAN 
15 TO 1. SEE FIGURE 2-5, SHEET 3, FOR SEC- 
TION THROUGH BLADE AFTER REPAIR 


FACE GRAIN OF 
DOUBLER AND 
REPLACEMENT TO 
RUN SAME DIREC- 
TION AS FACE 
GRAIN OF COVER 


TRIM COVER FLUSH 
WITH 12 REINFORCEMENT 


SCARF EDGES 


Section Il 


SPECIAL LIMITATIONS 
eS AT 


THESE SPECIFIC REPAIRS ARE PROVIDED FOR REPAIR- 
ING THE TRAILING AND LEADING EDGE AREA WHERE IT 
IS NOT POSSIBLE TO OBTAIN A SCARF JOINT NOT 
STEEPER THAN 15 ТО 1. WHEN THE REPAIRS SHOWN ON 
THIS FIGURE ARE USED THE FOLLOWING SPECIAL LIMI- 
TATIONS ARE APPLICABLE, 

1l. WHEN DAMAGE OCCURS TO BOTH COVERS THE 
MAXIMUM LENGTH THAT THE BUTT JOINT IN ONE COVER 
MAY OVERLAP THE BUTT JOINT IN THE OTHER COVER 
IN A SPANWISE DIRECTION IS 1.375 INCHES 

2. THESE REPAIRS ARE TO BE USED ONLY WHEN 
THE PROXIMITY OF THE DAMAGE TO THE TRAILING AND 
LEADING EDGE COMPONENTS OF THE BLADES, MAKES 
IT IMPOSSIBLE TO OBTAIN A SCARF JOINTNOTSTEEPER 
THAN 15 TO 1 AT THE TRAILING OR LEADING EDGE 

3. THESE REPAIRS ARE ONLY APPLICABLE AT THE 
TRAILING AND LEADING EDGE 

4. THESE REPAIRS ARE NOT TO BE USED IF THE 
TRAILING EDGE REINFORCEMENT, WOOD UNDER THE 
TRAILING EDGE REINFORCEMENT, LEADING EDGE PRO- 
TECTIVE STRIP, LEADING EDGE OR SPAR COMPONENTS 
ARE DAMAGED 

5. REPAIRS TO THE COVER IN THE AREA OF 
LEADING EDGE,USING A BUTT JOINT AT THE LEAD- 
ING EDGE PROTECTIVE STRIP, IS LIMITED TO DAMAGE 
NOT EXCEEDING 12.0 INCHES 


REPAIR FOR DAMAGE TO COVER 
IN AREA OF TRAILING EDGE, 
REFER TO SPECIAL LIMITATIONS 


Figure 2-5A. Wooden Rotor Blade Cover Repairs (Sheet 3 of 3] 
Changed 15 September 1958 
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Section Il 
Paragraph 2-19 


the leading edge protective strip to remove enamel 
and/or fillet of EC-801 cement. 


c. Sand the area to be covered by film. Do not 
remove the varnish or enamel any further span- 
wise or chordwise than the area which will be cov- 
ered. Complete removal of the enamel is not re- 
quired; however, all varnish over enamel should 
be removed. 


Note 


The film, when applied, must be on a 
lower level than the leading edge protec- 
tive strip; therefore, it is permissible to 
sand the blade cover to a depth not to ex- 
ceed one ply in the area of the EC-801 
cement fillet in order to completely re- 
move the fillet. 


d. Remove masking tape from adjacent areas. 
e. Clean the surface to be covered, and adjacent 
areas, with cloths saturated with naphtha. 
Note 
Do not allow the naphtha to dry on the 
surfaces. 
f. Wipe area dry with clean lint-free cloths. 


g. Repeat steps e. and f. a minimum of three 
times or until all signs of contaminants have been 
removed. 
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h. Cut enough film, in lengths no longer than 36 
inches to cover prepared area. 


i. Position the strip which will be closest to the 
outboard end of the blade, with the paper backing 
still on, 0.0625, plus 0.0312 or minus 0.0000 inch 
from the aft edge of the leading edge protective 
strip, and overlapping the tip cover 1.50 inches. 

j. Apply a strip of masking tape in a chordwise 
direction, and over the film approximately four 
inches from its outboard end to hold film in place. 

k. Fold back the outboard end of film and re- 
move approximately three inches of the paper 
backing. 


Note 


A minimum room temperature of 23.9°C 
(75°F) is required before application of 
film. 


1, Dip the felt squeegee into a shallow pan con- 
taining a small amount of activator. 

m. Remove and blot excess activator from 
squeegee, then wipe the wet squeegee on exposed 
adhesive side of film. 

n. Press the activated film in position on blade 
surface with the polyethylene scraper. 

o. Press the edges and surface of film to ensure 


even contact with blade surface and removal of all 
air bubbles. 


Changed 2 November 1959 
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APPLICATION OF TOOL FOR INSTALLATION OF COVER REPLACEMENTS 


REFER TO 
NOTE B. 


Material and Size 


1025 steel 1/8 x 3-1/4 x 5-1/8 
Oak wood 1-1/4 x 2-1/4 x 5-1/8 
1025 steel 5/16 x 1-1/2 x 23-1/8 
AN4- 24 -- 

AN6-15 — 

1025 steel 3/4 x 1-1/2 x 3-3/8 
1025 steel 5/16 x 1-1/2x 2 

1025 steel 1/8 x 4-1/2 x 6-1/4 
Oak wood 1-1/4 x 3-1/8 x 25 
Felt 1/8 x 1-1/4 x 30 

1025 steel 1/8 x 4-1/8 x 6-1/2 
AN550-10-8 
AN395-41 
AN960-516 
AN381-3-16 


N 
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PRESSURE DISTRIBUTION 
BLOCK LOCATED UNDER 
MOST FWD AND AFT BOLT 
TO MAINTAIN POSITION 
AND SUPPORT CLAMP 

ON ROTOR BLADE 


PRESSURE DISTRIBUTION 
BLOCK LOCATED OVER 
COVER REPLACEMENT 


Notes 
A. ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS C. SEE FIGURE 2-4 FOR ROTOR BLADE PROFILE 
OTHERWISE NOTED DIMENSIONS 


B. ASSEMBLE THIS AND SIMILARLY MARKED JOINTS 
BY OXY-ACETYLENE WELDING 


Figure 2-5B. Wooden Rotor Blade Cover Repairs 
Changed 15 March 1960 68E 
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Note 


Work the scraper toward the outboard 
end of the blade. 


p. Trim the film with a razor blade, to avoid 
overlapping the tip cover, and again apply pres- 
sure with the scraper in the vicinity of the 
trimmed edges. 

q. Remove the masking tape applied in step j. 

r. Check the adhesion of the film by pulling the 
film back until the activated portion appears. 


Note 


If a shiny streak is visible on the previ- 
ously activated film the bond is unaccept- 
able. Continue to pull back the adhered 
portion of the film until the streak dis- 
appears. Reactivate the shiny area, then 
work the film down on the blade surface 
with the scraper. 


s. Remove eight inches of paper backing from 
remaining film. 

t. Activate the exposed adhesive side and bond 
this length of film as described in steps 1. through 
o. 


Note 


Work scraper away from previously 
bonded area. 


u. Check adhesion as described in step r. 
v. Apply remainder of film, as described in 
| steps s. through u. 

w. Position the next 36-inch length of film to 
overlap the bonded length, 0.125 inch. 

X. Activate and apply the film as described in 
steps s. through u., with the exception of approxi- 
mately four inches of the last strip to be applied. 

y. Check the length of last film to avoid over- 
lapping the cleaned area. 

Z. Trim excess film if required and activate and 
apply as described in steps 1. through o. 


Note 


No trimming is permissible after film is 
bonded to the surface of the rotor blade 
except as described in step p. 


aa. Allow the bonded film to cure for a mini- 
mum of eight hours before preparing to replace 
the fillet of EC-801 cement. 

ab. Apply masking tape to the film and the lead- 
ing-edge protective strip so that their edges, which 
are adjacent to the gap between them, are com- 
pletely covered. 

ac. Mix the required quantity of EC-801 cement 
as described in paragraphs 1-61 through 1-64, 
Steps a. through e. 


ad. Apply a bead of EC-801 cement into the 
Changed 15 September 1958 
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gap between the bonded film and the leading-edge 
protective strip. 


ae. Remove the masking tape applied in step ab. 


Note 


The top of the bead of EC-801 cement 
should not extend above the aft end of 
the protective strip. 


af. Allow the bonded film a minimum of 24 
hours curing time to properly adhere. 


2-19A. Unbonded or otherwise damaged areas of 
the film should be repaired as shown in figure 2-5 
and as described in subsequent steps. 

a. Trim around the damaged area, and remove 
the damaged portion of the film by dissolving the 
bond with activator. 


Note 


Caution must be used to prevent dissolv- 
ing the bond in areas not requiring re- 
pair or replacement. 


b. Raise an outboard corner of the film strip 
and apply activator to the bond, when removing a 
complete length of film from the blade. 

c. Pull the strip slowly back and away from the 
blade, as the bond dissolves. 

d. Apply a patch as shown in figure 2-5. 


e. Curing of the patch may be accelerated by 
use of a heat lamp at 62.7°C (145°F) for one hour. 


2-20. RIB REPAIRS. See figure 2-6 for specific 
repairs to the rotor blade ribs. Refer to the Gen- 
eral Manual for Structural Repair, T.O. 1-1A-1, 
Section XII, for general information on repairs 
to wood structures. Repair materials are listed in 
Appendix I. 


2-21. LEADING EDGE REPAIRS. For specific 
repairs requiring replacement of damaged por- 
tions of the leading edge laminate, see figure 2-7. 
The application of EC-801 cement, MIM, as a pre- 
ventive maintenance measure and for the sealing 
of allowable unbonded areas is given in the follow- 
ing paragraphs. 


2-22. MATERIAL REQUIRED. This list in- 
cludes the materials required for rebonding and 
sealing the leading edge protective strip. 


Naphtha Fed. Spec TT-N-87 
Masking tape Fed. Spec UU-T-106 
Sandpaper No. 000 Grit, Wet or dry- 


type 


Sodium dichromate Fed. Spee O-S-595 


Acetone Fed. Spec O-A-51 
Cement EC-801 MIM 
Accelerator EC-807 MIM 
Accelerator EC-1068 MIM 
Solvent Fed. Spec P-S-661 


2-23. EQUIPMENT REQUIRED. This list in- 
cludes the equipment required for rebonding and 
sealing the leading edge protective strip. 
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Cloths Lint-free. Coml 

Containers Earthenware or glass 

Spatula Wooden 

Scale ` 0-10 1b capacity 

Heat lamps 250-watt, shielded-type 

Feeler gage AR 

Mixing slab Earthenware or glass 

Towels Paper 

Mixer Power, fitted with wooden 
paddle 


2-24. INSPECTION PROCEDURE. Visually in- 
spect the edges of the 1-piece or 2-piece leading 
edge protective strips for lifting or separation of 
the bond. š 

a. Inspect the area at blade station 40 on blades 
equipped with 2-piece strips for separations that 
may extend inboard and outboard of the butt joint. 

b. Inspect-all strip configurations for cracks in 
the paint fillet at the trailing edges of the strips 
and on the top and bottom of the blade. 

c. Inspect all strip configurations for a forward 
displacement of the strip exposing unpainted 
wood. 

d. Inspect all strip configurations for a raising 
of the strip above the normal contour. 

e. Determine the depth and extent of bonding 
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voids by carefully inserting a feeler gage or stiff 
paper, of not more than 0.002-inch thick, under 
the edge of the strip. 


Do not attempt to force the gage or paper 
into the unbonded area as additional 
failure of the bond may result. 


2-25. The following bonding void limitations are 
applicable to the 1-piece and 2-piece strip config- 
urations unless otherwise noted. Bonding voids 
exceeding these limitations are unacceptable and 
necessitate replacement of the blade. 

1. Chordwise depth—0.4375 inches. 

2. Spanwise length anywhere outboard from 
butt joint to tip—36 inches total top side, 
and 36 inches total bottom side (applicable 
to 2-piece strips only). 

3. Spanwise length anywhere inboard from 
butt joint to root end—24 inches total top 
side, and 24 inches total bottom side (appli- 
cable to 2-piece strips only). 
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0.120 DIA 


REFER TO NOTE A, 
ROUT RADIUS 0.060 MIN 
DEPTH OF БООТ--0. 130 


TYPE B DAMAGE 
[A 


TYPE C DAMAGE 


SS 
GRAIN DIRECTION 


0.1875 DIA 
REFER TO NOTE A, 


À 


0.120 DIA : 


REFER T TE A, 
H NO RIB—BASSWOOD, 0.250 THICK, 


NAVY SPEC SW-26 


POSITION OF GLUED 
REINFORCEMENT 
WITH RESPECT TO 
CRACK LINE 


DAMAGE CLASSIFICATION 


REPAIR METHOD 
TYPE A DAMAGE 


REINFORCEMENT TO EXTEND 


0.750 BEYOND END OF CRACK 
REFER TO NOTE A, 


AND GLUED TO UNROUTED 
SIDE 

NONREPAIRABLE 

SAME AS TYPE A 


Notes 


A, SEE FIGURE 2-4 FOR DIMENSIONS 
TO FABRICATE NEW RIBS OR LO- 


Repair Parts CATE HOLES 


B. REFER TO PARAGRAPH 1-29 FOR 
1, RIB REINFORCEMENT —0.093 3-PLY MA- INFORMATION ON STRUCTURAL 
HOGANY PLYWOOD SPEC MIL-P-6070 BONDING, ON ALL RIBS USE RE- 
2. RIB REINFORCEMENT-— 0,093 3-PLY MA- SORCINAL BASE ADHESIVE, SPEC 
HOGANY PLYWOOD SPEC MIL-P-6070 ТАМ-А-397, GLUE IN ACCORDANCE 
WITH SPEC MIL-A-5433 
C. ALL DIMENSIONS ARE SHOWN IN 
INCHES UNLESS OTHERWISE 
NOTED 
D, INSTALL RIBS WITH ROUTED SIDE 
INBOARD ON LEFT-HAND BLADES 
AND WITH ROUTED SIDE OUT- 
BOARD ON RIGHT-HAND BLADES 


Figure 2-6. Wooden Rofor Blade Rib Repairs 
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RE 


зы s 


DENTS—NICKS 
REFER TO NOTES А, С.р. AND G. 


(S Se 


EM 


HOLES 
REFER TO NOTES A, AND H. 


THESE REPAIRS AND LIMITATIONS ARE APPLICABLE 
ONLY TO ROTOR BLADES HAVING CORROSION RE- 
SISTANT STEEL PROTECTIVE STRIPS, AND ARE 
LIMITED TO DENTS, NICKS, SCRATCHES, AND 
HOLES, DENTS AND NICKS MUST NOT BE MORE 
THAN 0.0937 DEEP AFTER BURNISHING, 0.250 INCH 

WIDE, OR 0.500 INCH LONG, SCRATCHES MAY NOT 

BE MORE THAN 0.1875 WIDE. HOLES ARE LIMITED 

TO THE 0.0937 DIAMETER TOOLING HOLES, 

ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS 
OTHERWISE NOTED 

IF THE DENT OR NICK IS NOT MORE THAN 0.0312 
DEEP BY 0.1875 WIDE BY 0.3125 LONG, THE DAM- 
AGE MAY BE CLASSIFIED AS NEGLIGIBLE PROVIDED 
THE BOTTOM RADIUS IS NOT LESS THAN 0.0625. 
THE METAL MAY BE BURNISHED TO OBTAIN A MIN- 
IMUM RADIUS OF 0.0625 PROVIDED THAT NOT MORE 
THAN 0.005 OF METAL IS REMOVED 

IF THE DENT OR NICK IS MORE THAN 0.0312 BUT 
NOT MORE THAN 0.0937 DEEP, THE WIDTH NOT 
MORE THAN 0.250, AND THE LENGTH NOT MORE 
THAN 0.500, REPAIR THE DAMAGE BY BURNISHING 
THE METAL TO PROVIDE A MINIMUM BOTTOM 
RADIUS OF 0.0625 AND FILLING THE RE-WORKED 
AREA WITH SOLDER. USE 50-50 LEAD-TIN SOLDER 
FEDERAL SPEC QQ-S-571, AND NO, 6 CORROSION- 
RESISTANT STEEL FLUX (FARRELOY CO.) OR EQUIV - 
ALENT. SOLDERING IS NOT PERMITTED WITHIN 
0.500 OF ANY OF THE EDGES OF THE PROTECTIVE 
STRIP. OBTAIN THE ORIGINAL LEADING EDGE CON- 
TOUR BY FILING OFF EXCESS SOLDER, REMOVE 


T.O. 1H-21-3 


PAIR FOR DENTS, NICKS, SCRATCHES, AND HOLES IN ROTOR BLADE LEADING EDGE PROTECTIVE STRIP 


| = ———— st 


SCRATCHES 
REFER TO NOTES A, E, F, AND G. 


SOLDERING FLUX IN ACCORDANCE WITH PARA- 

GRAPH 1-224 

SPANWISE SCRATCHES WHICH ARE NOT MORE THAN 
0.1875 WIDE MAY BE REMOVED COMPLETELY BY 
BURNISHING, PROVIDED SUCH BURNISHING DOES NOT 
EXPOSE THE WOOD SURFACE BENEATH THE METAL. 
ALL BURRS AND TORN METAL IN OR AROUND 
SCRATCHES MUST BE REMOVED 

CHORDWISE SCRATCHES TERMINATING AT EDGE OF 
THE PROTECTIVE STRIP CAN BE BURNISHED OUT 
COMPLETELY, PROVIDED THAT NOT MORE THAN 
0.008 OF METAL IS REMOVED AT THE AFT EDGE 
OF THE STRIP 

THERE IS NO RESTRICTION ON THE NUMBER OF 
DENTS, NICKS OR SCRATCHES, SUBJECT TO THE 
PRECEDING LIMITATIONS, PROVIDED THAT NO 
CRACKS EXIST IN THE METAL, AREAS SURROUND- 
ING DENTS ARE SECURELY BONDED, AND VIBRATION 
LEVEL AND PERFORMANCE OF THE HELICOPTER 
ARE ACCEPTABLE 

THE 0.0937 DIAMETER TOOLING HOLES LOCATED 
THROUGHOUT THE LENGTH OF THE LEADING EDGE 
PROTECTIVE STRIP, FROM WHICH THE ORIGINAL 
SOLDER HAS DROPPED OUT, MAY BE REFILLED 
WITH SOLDER, 50-50 LEAD TIN, FEDERAL SPEC 
QQ-S-571, USING NO. 6, CORROSION-RESISTANT 
STEEL FLUX, (FARRELLOY CO). FILE SOLDER 
FLUSH WITH LEADING EDGE PROTECTIVE STRIP 

AND REMOVE SOLDERING FLUX IN ACCORDANCE 
WITH PARAGRAPH 1-224 


Figure 2-7. Wooden Rotor Blade Leading Edge Repairs (Sheet 1 of 4) 


Repair Parts 


1, LEADING EDGE LAMINATE REPLACE- 
MENT-2.00x 3.50 x LENGTH, SPRUCE 


SPEC MIL-S-6073 


REFER TO NOTES 
А, AND B. 


T.O. 1H-21-3 Section Il 


TYPICAL JOINT BETWEEN LEADING EDGE PROTECTIVE 
STRIP AND BLADE COVER. UPPER AND LOWER SURFACES 
beggen 


TOP COVER 


LE PROTECT- 
IVE STRIP 


FWD SPAR 
HALF 


WEB 
LE LAMINATE 


LE BACKING 
STRIP 


Notes 
THE LOCATION OF THE SCARF JOINTS IN THE LEADING 
EDGE LAMINATE WILL BE SUCH THAT THE FORWARD END 
OF ANY SCARF WILL TERMINATE NEAR THE CENTER OF 
BRASS BALANCING STRIP IN VICINITY OF THE REPAIR, 
BALANCING STRIPS ARE LOCATEDIN SLOTS IN THE LEAD- 
ING EDGE LAMINATE 
MINIMUM LENGTH OF SCARF SLOPE — 15 TO 1 
REFER TO PARAGRAPH 1-29 FOR INFORMATION ON STRUC- 
TURAL BONDING, USE A RESORCINAL BASE ADHESIVE, 
SPEC JAN-A-397 ON ALL REPAIRS, GLUE IN ACCORDANCE 
WITH SPEC MIL-A-5433 
ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS OTHER- 
WISE NOTED 


Figure 2-7. Wooden Rotor Blade Leading Edge Repairs (Sheet 2 of 4) 


73 


Section Il T.O. 1H-21-3 


SECT. A-A 
eee 


: m 
PROTECTIVE STRIP 0.040 MAX 


— 


BLADE COVER EC-801 CEMENT SHOWN 
FILLING GAP BETWEEN 
EDGES OF PROTECTIVE 
STRIP AND BUILT UP TO 
REQUIRED DIMENSIONS 
AROUND BLADE CONTOUR 
AT STATION 40 


Notes 
A, ALL DIMENSIONS ARE SHOWN IN INCHES SECT. B-B 
UNLESS OTHERWISE NOTED CEMENT SHOULD — 
B, APPLY MASKING TAPE, FEDERAL SPEC OVERLAP PROTECTIVE 
UU-T-106, TO THE WOODEN AND METAL STRIP 0.020 MAX 
PARTS OF THE BLADE TO CONFINE THE (NOT DRAWN TO SCALE) 


CEMENT TO THE SPECIFIED AREAS 

С. FOR INFORMATION ON MATERIALS RE- 
QUIRED AND PROCEDURES FOR APPLI- 
CATION OF EC-801 CEMENT, REFER TO 
PARAGRAPH 2-21 


PROTECTIVE STRIP 


0.040 MAX 


D. SPANWISE UNBONDING OF THE PROTECT- 0.18 *0. 06 
IVE STRIP AT LOCATIONS OTHER THAN 
STATION 40 MAY BE REPAIRED IN AC- NEG 
CORDANCE WITH PROCEDURES IN PARA- BLADE COVER 
GRAPH 2-21 


EC-801 CEMENT SHOWN 
BUILT UP TO REQUIRED 
DIMENSIONS ON BLADE 
COVER AND PROTECTIVE 
STRIP FOR SPANWISE 
APPLICATION 


Figure 2-7. Wooden Rotor Blade Leading Edge Repairs (Sheet 3 of 4) 
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SEALING OF BOND VOIDS ON BLADES 
HAVING NO PREVIOUS APPLICATION 
OF CEMENT 


APPLY SEALER 
THIS LENGTH 


BOND VOID 
LENGTH 


SEALING OF BOND VOIDS ON BLADES 
HAVING A PREVIOUS APPLICATION 
OF CEMENT APPLY SEALER 


THIS LENGTH 


BOND VOID 
LENGTH 


Notes 


Section Il 


SECTION THROUGH 
SEALED AREA 


0.18: 0.06 
0.016 MAX 


BLADE COVER —N 0.04 MAX 


(REF) 


LE BACKING 
STRIP (REF) 


LE PROTECTIVE 
STRIP (REF) 


SECTION THROUGH 
SEALED AREA 


0.18 50.06 
0.016 МАХ 


ай MAX 


BLADE COVER 
(REF) 


LE BACKING 
STRIP (REF) 


LE PROTECTIVE 
STRIP (REF) 


A. ALL DIMENSIONS ARE SHOWN IN INCHES UN- 


LESS OTHERWISE NOTED 


B. FOR INFORMATION ON MATERIALS REQUIRED 
AND PROCEDURES FOR APPLICATION OF EC-801 


CEMENT, REFER TO PARAGRAPH 2-21 


Figure 2-7. Wooden Rotor Blade Leading Edge Repairs (Sheet 4 of 4] 


Revised 15 June 1958 
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Paragraphs 2-26 to 2-30 


4. Spanwise length anywhere between tip and 
root end—48 inches total top side, and 48 
inches total bottom side (applicable to 1- 
piece strips only). 

5. Forward displacement of 
inches. 


6. Lifting of aft edge of strip—0.0312 inches. 


Note 


Cracking of the sealer or paint fillet im- 
mediately aft of the strip does not assure 
that a bond void exists. Only the inser- 
tion of a feeler gage or stiff paper under 
the strip in excess of the prescribed 
limits is cause for rejection of the blade. 


2-26. SEALING PROCEDURES. Acceptable un- 
bonded areas may be sealed, or preventive main- 
tenance measures may be taken, by applying 
EC-801 cement in accordance with the following 
specific procedures and as shown in figure 2-7. 


strip—0.0625 


2-27. For rotor blades equipped with 2-piece lead- 
ing edge protective strips. 

a. Clean an area of the protective strip approxi- 
mately 0.50 inch wide on each side of the butt 
joint and for the width of the strip by wiping with 
a clean cloth soaked with naphtha. 

b. Sand the cleaned metal area lightly. 

c. Wipe the sanded area with a clean cloth 
soaked with naphtha to remove the sanding dust. 

d. Using a clean cloth soaked with naphtha, 
f clean the wooden surface of the blade, either top 
or bottom, in the area adjacent to the leading 
edge protective strip and for a minimum spanwise 
distance of six inches on each side of the protec- 
tive strip joint at station 40. 

e. Sand the cleaned wooden area lightly, being 
careful not to remove the enamel surface. 


f. Clean the sanded area by wiping with a clean 
cloth soaked with naphtha. This will remove the 
sanding dust from the roughened surface and pro- 
mote adhesion of the cement. 

g. Apply masking tape to the wooden and metal 
parts of the blade as may be required to confine 
the cement to the specified areas as shown in 
figure 2-7. 

h. Mix the required quantity of cement. Refer 
to paragraph 1-61 for information. 

i. Apply the prepared cement in the gap be- 
ll tween the edges of the protective strip and on each 
side of the gap to a width of 0.38 inch and a 
maximum depth of 0.04 inch. This will produce 
a sealed area approximately 0.750 inch wide ex- 
tending around the leading edge contour of the 
blade from top to bottom as shown in figure 2-7. 

j. Apply the prepared cement to the cleaned 
spanwise area aft of the protective strip, top and 
bottom, by building up a fillet of cement, starting 
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approximately 0.18 plus or minus 0:06 inch aft of 
the protective strip on the wooden portion of the 
blade and extending forward and over the protec- 
tive strip a maximum of 0.020 inch. Work the 
cement into any bond voids and over any area of 
cracked paint filets for a minimum spanwise 
distance of six inches beyond the existing bond 
void or cracked paint fillet. 

k. Allow sufficient time for the cement to air 
eure, which wil vary with the proportions and 
temperature of the working area. 

l. Apply the applicable colored enamel to the 
cured cement. Refer to paragraph 2-80 for infor- 
mation on refinishing. 


2-28. For rotor blades equipped with 1-piece lead- 
ing edge protective strip. 

a. Clean the wooden surface of the blade, either 
top or bottom, in the area adjacent to the leading 
edge protective strip and for a minimum spanwise 
distance of six inches past the end of any bond 
void or cracks in the paint fillet. 

b. Remove by scraping, any previous applica- 
tion of EC-801 cement. 

c. Wipe the scraped area with a clean cloth 
soaked with naphtha to remove grease. 

d. Repeat step e. paragraph 2-27. 

. Repeat step f. paragraph 2-27. 
. Repeat step g. paragraph 2-27. 
. Repeat step h. paragraph 2-27. 
. Repeat step j. paragraph 2-27. 
. Repeat step k. paragraph 2-27. 
j. Repeat step l. paragraph 2-27. 


2-29. TRAILING EDGE REPAIRS. For spe- 
cific repairs to the trailing edge cap strip and the 
trailing edge reinforcement. (See figure 2-8.) Re- 
fer to the General Manual for Structural Repair, 
T.O. 1-1A-1, Section XII for general information 
on repairs to wood structures. Repair materials 
are listed in Appendix I. 


2-294. MISCELLANEOUS WOODEN COMPO- 
NENT REPAIRS. See figure 2-9 for specific re- 
pairs to the miscellaneous wooden components of 
the rotor blade. Refer to the General Manual for 
Structural Repair, T.O. 1-1A-1, Section XII, for 
general information on repairs to wood struc- 
tures. Repair materials are listed in Appendix I. 


2-29B. DAMAGE NECESSITATING REPLACE- 
MENT. Damage to the split sleeve, socket and 
spar tube more extensive than that classified as 
negligible necessitates replacement. The loss of a 
major portion of a blade or failure to meet balance 
computations as a result of numerous repairs ne- 
cessitates replacement of the complete blade. 


2-30. DAMAGE NECESSITATING КЕВАГ- 
ANCING. The following paragraphs contain bal- 
ancing requirements for a specific rework of the 
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REPAIR FOR TRAILING 
EDGE CAP STRIP 


Notes 


A. ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS 1 


OTHERWISE NOTED 11,050 MIN Å 
B. MINIMUM LENGTH OF SCARF SLOPE-15 TO 1 EACH SIDE 
C. FOR GENERAL REPAIR NOTES REFER TO SEC- b 

TION I, USE A RESORCINAL BASE ADHESIVE, 


SPEC JAN-A-397, IN ACCORDANCE WITH SPEC 


MIL -A -5433 
D. A REPAIR FOR A DEFORMED TRAILING EDGE 
REINFORCEMENT AT THIS SPECIFIC LOCATION 
i SCARF — REFER 
IS ACCEPTABLE PROVIDED THE DAMAGED AREA LER NOTES B. AND C 


CONTAINS NO CRACKS AFTER REPAIR, AND IS 
WITHIN THE LIMITS SHOWN IN FIGURE 2-3 

E. A REPAIR FOR NICKS IN THE TRAILING EDGE 
REINFORCEMENT AT THIS SPECIFIC LOCATION ESO 
IS ACCEPTABLE PROVIDED THE BLENDED 
AREAS DO NOT EXCEED THE LIMITS SHOWN 


P 
222 Repair Parts 
ON | 


STA 211.00 


1, TRAILING EDGE REPLACEMENT — 
2.0x LENGTH, SPRUCE SPEC MIL-S-6073 


TRAILING EDGE REINFORCEMENT REPAIRS 


et 20.750 
кре 0 STA 
1.0R 211.00 
PEE STA 
211.00 
REFER TO p LS 0B: 
NOTE E. 


AN470AD3 
MIN PITCH-1.0 


Figure 2-8. Wooden Rofor Blade Trailing Edge Repairs 
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SPAR HALVES 
STATIONS 0.00 THROUGH 211.00 


REFER TO 


SECTION THROUGH BLADE 
STATION 16.00 


10.0 228 


Nera BLOCK 


WEB 


> 


0.3125 МАХ 


SCARF—REFER 
TO NOTE C. 


GRAIN 
DIRECTION 


, WEBS 
STATIONS 3,50 THROUGH 211.00 Ж 
ONE ON THE UNROUT ED SIDE 
OF EACH SPAR HALF 


11.00 MIN 


BEVEL 459 
EACH END 


SPAR BLOCK je are 
STATIONS 0.00 THROUGH 36, 00 


0.312 MIN 


2 Repair Parts 


1. SPAR HALF REPLACEMENT ~ 10.0 MAX x 0.3125 
x 1.12, BIRCH SPEC MIL-L-6061 

2. SPAR HALF REPLACEMENT — 10.0 MAX x 0.3125 
x 3.50, BIRCH SPEC MIL-L-6061 

3. WEB REPLACEMENT — 0.047 x 3.50 х LENGTH, 
3-PLY MAHOGANY PLYWOOD SPEC MIL-P-6070 

4, BLOCK REPLACEMENT — 1.12 x 3.50 x LENGTH, 
BIRCH SPEC MIL-L-6061 

5. REINFORCING PLATE — 0.312 x 3.50 x 130.0, 
SPRUCE SPEC MIL-S-6073 


Notes 


A, THE TWO REPAIRS AS ILLUSTRATED MAY BE MADE GLUE IN ACCORDANCE WITH SPEC MIL-A -5433 
TO EITHER THE FRONT OR REAR SPAR HALVES C, MINIMUM SLOPE LENGTH — 15 TO 1 

B, REFER TO PARAGRAPH 1-29 FOR INFORMATION ON D, ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS 
STRUCTURAL BONDING, USE A RESORCINAL BASE OTHERWISE NOTED 
ADHESIVE, SPEC JAN-A-397 ON ALL REPAIRS, 


Figure 2-9. Wooden Rotor Blade Miscellaneous Component Repairs (Sheet 1 of 3) 
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1, 
2. 


Repair Parts 


REPLACEMENT — SPRUCE, SPEC MIL-S-6073 
REPLACEMENT — BASSWOOD, NAVY SPEC SW-26 


T.O. 1H-21-3 


Section Il 


Notes 


ALL DIMENSIONS ARE SHOWN IN INCHES UN- 
LESS OTHERWISE NOTED 

REPAIRS SHOWN ARE TYPICAL FOR WOOD 
COMPONENTS OF THE BLADE WITH THE EX- 
CEPTION OF THE BLADE COVERS AND RIBS 


GRAIN OF REPLACEMENT 


TO RUN PARALLEL 


WITH GRAIN OF RE- 
PAIRED COMPONENT 


= 


SCARF TO RUN INBOARD 
AND OUTBOARD, REFER 
TO NOTE F. 


HEAVY OR OPEN GLUE LINES 


(REFER TO NOTE E.) 


SCARF—REFER 


TO NOTE F. 


GRAIN OF REPLACEMENT 
TO RUN PARALLEL 

WITH GRAIN OF RE- 
PAIRED COMPONENT 


CHIPOUTS OR GOUGES 
EXCEEDING LIMITS 
(REFER TO NOTE D.) 
ee EI MERERETUR MIU 


REFER TO 
NOTE C. 


MINOR CHIPOUTS OR GOUGES 


Notes 


CHIPOUTS OR GOUGES MAY BE REPAIRED BY 
FILLING WITH PLASTIC WOOD, CELLULOSE 
FIBER FILLER, BOYLE-MIDWAY INC, PRO- 
VIDING THE DEFECT IS MORE THAN 0.125 
FROM EDGE OF FAYING SURFACE, NOT DEEP- 
ER THAN 0.062 NOR COVERING AN AREA 
GREATER THAN 0.062 SQ. IN. SINGLY OR 
0.250 SQ, IN., WHEN GROUPED WITHIN AN 
AREA OF THREE SQ. IN 

REPAIR NATURAL WOOD DEFECTS, CHIPOUTS 
OR GOUGES EXCEEDING THE ALLOWABLE 
LIMITS (REFER TO NOTE C.) BY CUTTING 
AWAY DEFECTIVE AREA AND INSERTING A 
REPLACEMENT. 

HEAVY OR OPEN GLUE LINES MAY BE COR- 
RECTING BY CUTTING AWAY AREA OF DE- 
FECT AND INSERTING A REPLACEMENT 
MINIMUM SLOPE — 15 TO 1 

REFER TO PARAGRAPH 1-29 FOR INFOR- 
MATION ON STRUCTURAL BONDING, USE A 
RESORCINAL BASE ADHESIVE, SPEC JAN-A- 
397 ON ALL REPAIRS, GLUE IN ACCORDANCE 
WITH SPEC MIL-A-5433 


Figure 2-9. Wooden Rotor Blade Miscellaneous Component Repairs (Sheet 2 of 3) 


Changed 2 November 1959 
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REPAIR FOR TRAILING EDGE 
1 WEIGHT BOX ASSEMBLY 

(REFER TO NOTE D. AND E.) 

aE 


BLOCK ASSEMBLY 
(PART NO. 22R1218) 


7 


REFER ТО 
МОТЕ В. 


SECTION THROUGH WEIGHT 
BOX ASSEMBLY AFTER REPAIR 


DOUBLER (REF) 


BLOCK(REF) 


BRACE 
(PART NO. 22R1003 -21) 
EEE == 


SHAPE TO FIT— 
BLADE ON AS- 27, 
SEMBLY 


ut 
2 


GLUE ВЬОСК--0,250 x 0.250 х 0.90 BASSWOOD 
NAVY SPEC SW-26 

REINFORCEMENT 0. 70x 1. 250 x 3. 250 MAHOGANY 
PLYWOOD, SPEC MIL -P -6070 


BLOCK (ROOT END) 


(PART МО, 22R1003 -20) 
[Al C, THE REPAIRS AS ILLUSTRATED ON SHEETS 1 AND 


2 OF THIS FIGURE ARE APPLICABLE TO THE 
COMPONENTS SHOWN ON THIS SHEET PROVIDED 
THE LIMITATIONS AND NOTES ARE OBSERVED 
THIS REPAIR IS INTENDED FOR DAMAGE TO THE 
FORWARD AND/OR AFT WALL OF THE BLOCK, 
OF EITHER OR BOTH WEIGHT BOX ASSEMBLIES 
REPAIR THE WEIGHT BOX ASSEMBLY BY BONDING 
THE GLUE BLOCK TO THE DOUBLER, AND THE 
DOUBLER TO THE WEIGHT BOX, REBALANCE THE 


LL— SHAPED TO FIT 
BLADE ON AS- 
SEMBLY E. 


— 
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Notes 


ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS 
OTHERWISE NOTED 

SHAPE TO FIT CONTOUR OF BLADE, SEE FIG- 
URE 2-4 FOR RIB CONTOUR DIMENSIONS 


ROTOR BLADE 

REFER TO PARAGRAPH 1-47 FOR BONDING IN- 
FORMATION, USE A RESORCINOL BASE ADHE- 
SIVE, SPEC JAN-A-397, GLUE IN ACCORDANCE 
WITH SPEC MIL-A -5433 


Figure 2-9. Wooden Rotor Blade Miscellaneous Component Repairs (Sheet 3 of 3) 


Revised 15 December 1957 
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ROTOR BLADE (REF) 


0.125 DIA HOLE 


REFER TO 
NOTE B, 


SERVICE TEST TOOL 
PART NO, 18Е5931 


SOURCE OF COM- 
PRESSED AIR 


Notes 


A, REFER TO PARAGRAPH 2-76 FOR TEST PRO- 
CEDURE 

B, THE USE OF A MANOMETER PERMITS A TRUE 
READING BETWEEN REGULATOR AND ROTOR 
BLADE 

C, SEE FIGURE 10-4 FOR INFORMATION ON FABRI- 
CATION AND MATERIAL REQUIRED 


Figure 2-10. Wooden Rotor Blade Service Test 
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rotor blade. Refer to the applicable Handbook of 
Overhaul Instructions for the rotor blade sets for 
information on balancing. 


2-31. Rebalancing of the rotor blade is mot re- 
quired regardless of the amount of negligible dam- 
age, provided the classification of damage, repair 
procedures and other limitations as shown in fig- 
ures 2-3 and 2-4 are adhered to. 


2-32. Rebalancing of the rotor blade is not re- 
quired, when repairs for small holes, not exceed- 
ing a trimmed diameter of 1.375 inches, and re- 
pairs for chipouts, splits, or glue voids, in the face 
ply of the cover, are made as shown in figure 2-5. 


2-33. Rebalancing of the rotor blade is required 
when replacement of rotor blade sockets is made. 
A difference of weight exists between sockets, 
Part No. 22R1200, and sockets, Part No. 22R1364. 


2-84. Rebalancing of the rotor is required when 
the rotor blade is completely refinished, and when 
repairs or replacements are made, except as noted 
in paragraphs 2-31 and 2-32. 


2-35. METAL ROTOR BLADE. 


2-36. TYPE OF CONSTRUCTION. (See figure 
2-13.) The metal rotor blade is essentially a 
bonded assembly and consists, primarily, of a spar, 
leading edge weight assembly, socket, spar weight 
assembly, box assemblies, seals, trailing edge, tab 
assembly, tip cover assembly, balance weight con- 
tainer, static and dynamic balancing weights, an- 
chors, supports, a retainer, doublers, and attaching 
hardware. 


2-36A. The spar is made of steel 4340 and has 
an aerodynamic profile machined to a D-section, 
which serves as the leading edge. The inboard end 
of the spar is machined round, and externally 
threaded and drilled for attachment of the socket. 
The maximum wall thickness of the spar at the 
root end, with the exception of those surfaces 
contacting the socket, and adjacent fillets, is 0.130 
inch. Two transitions of wall thickness occur 
throughout the length of the spar, with the out- 
board end being a minimum of 0.050 inch. 


2-36B. The leading edge weight assembly, used 
for weight control purposes, consists of a weight 
assembly, channel, doubler, a spacer, and attach- 
ing hardware. The weight assembly, made of steel 
4130, is bonded and riveted to the outer face of 
the channel at station 60.60 through 261.25. The 
channel, made of corrosion-resistant steel 301, is a 
formed U-shaped section and is bonded to the in- 
side of the spar near the leading edge, at station 
31.55 through 249.85. The doubler, made of corro- 
sion-resistant steel 301, is bonded to the inner face 
of the channel throughout its length. The spacer, 
made of steel 4130, is bonded between the weight 
assembly and the spar, at approximately station 
249.85 through 261.25. 
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2-36C. The socket is а machined forging of steel 
4840. Lugs on the inboard end of the socket con- 
tain tapered holes for the installation of taper 
pins, which secure the socket to the rotor hub pitch 
bearing housing. The socket is split for approxi- 
mately half its length beginning at the outboard 
end. Bosses on each side of the split area contain 
holes for the insertion of an AN180-37 bolt, which 
provides a clamping action on the spar. On for- 
ward blades, attachment to the spar is provided by 
internal threads, and a hole drilled at the inboard 
end for insertion of plugs, made of steel 4130, and 
an AN28-88 bolt, which lock the socket to the spar. 
Aft rotor blade sockets do not contain plugs, and 
use an AN178-88 bolt for attachment to the spar. 


2-36D. The spar weight assembly, used on for- 
ward rotor blades, includes a weight assembly, 
and a strap assembly. The weight assembly con- 
sists of an arrangement of spacers and plates, 
made of steel 4130, and fillers made of synthetic 
rubber, Spec MIL-R-6855, mounted on a retainer 
assembly. The arrangernent is secured to the re- 
tainer assembly by a cap of steel 4130. The retainer 
assembly consists of a series of rods, welded to a 
plate, which is threaded to a forked lug. All com- 
ponents of the retainer assembly are made of steel 
4130. The forked lug is bolted to the strap assem- 
bly. The strap assembly consists of a strap to 
which are riveted at each end, two strap ends 
which provide for a fork-type attachment to the 
retainer assembly at its outboard end, and a re- 
tainer assembly made of steel 4130, at its inboard 
end. An arrangement of 10 pairs of counterbored 
blocks made of synthetic rubber, Spec MIL-R-6855, 
are riveted to the strap. 


2-86Е. A typical box assembly consists of five 
formed and slotted ribs made of aluminum alloy 
2024T-4, and an upper and lower skin of the same 
material. The inboard box assembly located be- 
tween stations 60.85 and 80.35 consists of seven 
ribs bonded to an upper and lower skin. The box 
assembly i is bonded to the aft part of the aerody- 
namic section of the spar. The gap between the 
forward end of the skins and the spar is filled with 
a paste made of a number 101 Base, and a No. 951 
Hardener, Houghton Lab, Inc, Olean, N Y, and 
aluminum powder, US Bronze Powder Works Ine, 
New York, NY. 


2-36F. The seals, made of cellular rubber mate- 
rial Spec MIL-C-3133, type RS-422, are Shaped 
to the contour of the boxes, and are bonded to the 
outer ribs of adjacent box assemblies. The seals fill 
the space between the box assemblies. The gap be- 
tween adjacent skins of the box assemblies on the 
top and bottom of the rotor blade is filled with 
EC-801 cement, MIM. 


2-36G. The trailing edge, T from station 
60.60 through 261.625, is made of aluminum alloy 
2024-T4, and is bonded to the aft ends of the 
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slotted ribs and the upper and lower skins of the 
box assemblies. The trailing edge, used on for- 
ward rotor blades, Part No. 42R1002-15, exists in 
two chordwise thickness configurations, both of 
which vary in spanwise thickness. The trailing edge, 
used on aft rotor blades, Part No. 42R1002-4, 
has constant chordwise and spanwise thicknesses. 


2-36H. The tab assembly, used for dynamic bal- 
ancing purposes, consists of two pieces of 2024-T4 
aluminum alloy, bonded together and to the top 
and bottom of the trailing edge. The tab is lo- 
cated with its centerline at approximately station 
196.0. 


2-361. The tip cover assembly consists of a formed 
cover of corrosion-resistant steel 301, two inserts 
of 6061-T6 aluminum alloy, a doubler of corrosion- 
resistant steel 301, and a block of 356 aluminum 
alloy. The cover is formed to the contour of the 
rotor blade and has a portion of its outboard face 
raised above normal contour to facilitate dynamic 
balancing. The inserts are flush-riveted to the in- 
side of the cover, and the doubler is bonded to the 
inside of the cover in the leading edge area. The 
block is riveted to the inside of the cover in the 
trailing edge area. 


2.36J. The balance weight container, used for 
static balancing purposes, consists of a tube made 
of 4130 steel, with a plug of the same material 
welded in one end. A wooden plug made of spruce, 
Spec MIL-S-6073, is driven into the inboard end 
of the container after the required amount of lead 
is added. Access to the container is attained by re- 
moving the tip cover, and removing the plug from 
the support which houses the container. 


2-36K. The static and dynamie balancing weights 
contained in the outboard end of the rotor blade 
are accessible by removing the tip cover. The static 
balancing weights are made of 4130 steel, and are 
0.063 inch thick. The weights are bolted to a re- 
movable plate, made of 4130 steel, which is bolted 
to anchors riveted to the spar. The dynamic bal- 
ancing weights are made of 1025 steel, and are 
0.065 inch thick. The weights are bolted to the 
same anchors retaining the plate and static bal- 
ancing weights. 


2.36L. The anchors, retaining the static and dy- 
namic balancing weights are made of 4130 steel. 
The forward anchor, located inside the spar, is 
drilled and tapped to receive the studs securing the 
weights, and drilled through the lips to permit 
flush-riveting to the top and bottom of the spar. 
The aft anchor, located on the aft face of the spar, 
is drilled and tapped to receive the studs securing 
the weights, and drilled through the body to per- 
mit riveting to the spar. 


2-36M. The supports contained in the rotor blade 
include the support, located inside the spar at the 
outboard end, for the balance weight container; 
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and the supports, riveted to the top and bottom 
skins of the box assembly at the outboard end of 
the rotor blade, to facilitate installation and re- 
moval of the tip cover assembly. The balance 
weight container support is made from a casting 
of. 8630 steel, and is threaded to permit removal of 
a plug, made of 4130 steel. Drilled flanges on the 
support permit riveting to the top and bottom of 
the spar. The tip cover assembly supports are 
made of 4130 steel and are riveted to the skins of 
the box assembly. 


2-36N. The retainer, used in conjunction with the 
strap of the spar weight assembly on forward 
rotor blades, is made of steel 4130. One end is 
drilled to permit passage of the bolt used for lock- 
ing the socket to the spar, and the other end is 
forked and drilled to. permit attachment, with 
bolts, of the spar weight assembly strap. 


2-360. The doublers, made of 2024-T4 aluminum 
alloy, are bonded to the rotor blade, one on the 
top and one on the bottom, at approximately sta- 
tion 60.60. A typical doubler is formed to fit the 
contour of the spar and inboard box assembly, and 
serves to reinforce the bond and distribute the de- 
sign load at that station. 


2-36P. Attaching hardware includes an AN178-54 
bolt (on aft rotor blades) and an AN28-88 bolt 
(on forward rotor blades) for locking the socket 
to the spar; an AN180-37 bolt for the socket 
clamp; AN509-10R8 screws for attachment of the 
tip cover, lockplates made of 1010 steel, used 
for retaining the static and dynamic balancing 
weights; and anchor nuts 3600-02, used for retain- 
ing the tip cover assembly. A nameplate made of 
5052 aluminum alloy, is attached to the inboard 
end of the socket. 


2-36Q. All bonding of the rotor blade components 
is accomplished by using Narmco Metalbond 4021, 
Type I, System Adhesive with the exception of the 
bonding of the seals between box assemblies, where 
Narmco Metalbond Type II Liquid Adhesive is 
used. See figure 2-15 for rotor blade station loca- 
tions, angles of twist, and overall dimensions. 


2-37. NEGLIGIBLEDAMAGE.  Negligible dam- 
age to the metal rotor blade is limited to the pres- 
ence of dirt and oil film that can be removed as 
described in paragraph 2-38; to corroded areas 
of the leading edge of the spar which can, if they 
are within the acceptability limits established in 
figure 2-14, be treated as described in paragraph 
2-42; and to other limitations shown in figure 2-14. 
All damage must be repaired as shown in figure 
2-15A. 


2-38. CLEANING. Remove dirt and oil film 
from metal rotor blade surfaces as described in 
subsequent paragraphs. 
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2-89. MATERIAL REQUIRED. This list in- 
cludes the materials to remove dirt and oil film 
from metal rotor blade surfaces. 


Naphtha Federal Specification TT-N-97 
Soap Federal Specification P-S-598 
Water AR 

Compound Corrosion-preventive, Military 


Specification | MIL-C-16173, 


grade 3 
2-40. EQUIPMENT REQUIRED. This list in- 
cludes the equipment to remove dirt and oil film 
from metal rotor blade surfaces. 


Cloths Lint-free, commercial 


2-41. CLEANING PROCEDURES. Remove dirt 
and oil film as follows: 

a. Wipe affected area using cloths soaked with 
naphtha or mild soap solution. 

b. If soap solution is used, rinse affected area 
with water and wipe dry with cloths. 

c. Apply corrosion-preventive compound to un- 
finished surface of rotor blade socket if light oil 
or grease was removed in that vicinity. 


2-42. TREATMENT OF CORROSION ON LEAD- 
ING EDGE. Remove corrosion and protect area 
of leading edge as described in subsequent para- 
graphs. See figure 2-14 for limitations on allow- 
able areas and amounts of corrosion. 


Note 


The following procedures apply to all in- 
stalled rotor blades having corroded 
areas on the leading edges whether on a 
helicopter in use or out of service. 


2-48. MATERIAL REQUIRED. This list in- 
cludes the materials to treat corroded areas of the 
leading edge. 


Sandpaper No. 400 or finer grit, wet 
or dry-type 
Military Specification 


MIL-M-10578, type II 


Meta! conditioner 
and rust-remov- 
ing solution 

Water AR 

Corrosion preven- Military Specification 
tive compound MIL-C-16173, grade Z 


2-44, EQUIPMENT REQUIRED. This list in- 
cludes the equipment to treat corroded areas of the 
leading edge. 


Brush Soft-bristle 
Cloths Lint-free, commercial 


2-45. TREATMENT PROCEDURE. Treat cor- 
roded areas of the leading edge as follows: 
a. Rub area lightly with sandpaper to loosen 
corrosion products. 
Note 


Confine sanding to corroded area to avoid 
removal of zinc plating in adjacent areas. 


b. Remove loose corrosion products with a 
cloth. 
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c. Wipe corroded area using a cloth moistened 
with metal conditioner and rust remover solution, 
and allow solution to remain on metal surface ap- 
proximately 30 seconds before wiping. 

d. Wipe area using a cloth moistened with 
water and allow area to dry. 

e. Apply one coat of corrosion-preventive com- 
pound on conditioned area by brushing. 


2-46. DAMAGE REPAIRABLE BY PATCHING. 
Damage more extensive than that defined as neg- 
ligible should be repaired by patching as described 
in subsequent paragraphs. 

2-47. BOX ASSEMBLY REPAIRS BY PATCH- 
ING. Cracks, holes, dents or lifting corners 
within specified limits (see figure 2-15A) can be 
repaired as described in subsequent paragraphs. 
2-48. MATERIAL REQUIRED. This list in- 
cludes the materials to repair box assemblies by 
patching. 


Naphtha Federal Specification TT-N-97 
Water AR 
Patch Type 407, Park Nameplate 


Scotch brand 
aluminum tape 


Part No. 425, MIM 


Note 


Patch may be one of two configurations. 
Both patch configurations are obtained 
from the manufacturer in a standard 3- 
inch diameter size. The Park Nameplate 
patch is the preferred type, and the 
Scotch brand aluminum, Part No. 425, 
patch should be used only as an alternate. 


2-49. EQUIPMENT REQUIRED. This list in- 
cludes the equipment to repair box assemblies by 
patching. 


Container Glass or earthenware, 
size as required 

Cloths Lint-free, commercial 

Roller Hard-rubber, hand-type 


2-50. APPLICATION PROCEDURE. Repair 
box assemblies by patching as described in sub- 
sequent steps. 

a. Apply Park Nameplate type 407 patch as 
follows: 

1. Clean damaged area of rotor blade using 
a clean cloth soaked with naphtha. 

2. Place patch in container of water, and 
allow to soak a minimum of 20 seconds. 

3. Remove patch from water and remove cel- 
lophane backing from patch. 

4. Shake excess water from patch and center 
patch over damaged area. 

5. Press patch down with a roller to remove 
all trapped air, and continue to roll, partic- 
ularly the edges, for approximately three 
minutes. 
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6. Refinish locally, as required, as described 
in paragraph 2-60E. 
b. Apply Scotch brand aluminum patch, Part 
No. 425, as follows: 
1. Clean damaged area of rotor blade using 
clean cloths soaked with naphtha. 
2. Remove protective paper from back of 
patch. 
Note 


Avoid touching adhesive surface of patch 
to ensure proper adhesion to damaged 
area. 


3. Center patch over damaged area. 

4. Press patch down with a roller to remove 
all trapped air, and continue to roll, par- 
ticularly the edges, for approximately one 
minute. 

5. Refinish locally, as required, as described 
in paragraph 2-60E. 

2-50A. TRAILING EDGE REPAIRS BY 
PATCHING. Cracks within specified limits can 
be repaired as described in subsequent paragraphs 
and as shown in figure 2-15A. 

2-50B. MATERIAL REQUIRED. The list in- 
cludes the materials to repair the trailing edge by 
patching. 


Acetone Federal Specification O-A-51 
Aluminum wool Commercial 

Gauze Commercial 

Water AR 


Federal Specification UU-T-106 

Military Specification MIL-M- 
15078, Type II 

Specification AN435M4-6 апа 

-8 

Zinc-chromate Military Specification MIL-P- 
primer 8585 

Sheet aluminum 2024-T6 Alclad, 0.072 in. thick 

Sheet aluminum 2024-T6 Alclad, 0.100 in. thick 


Note 


The material required for the application 
of Epon VIII and Narmco Metlbond 4021 
System adhesives is listed in paragraphs 
1-74 and 1-121B. 


2-50C. EQUIPMENT REQUIRED. This list in- 
cludes the equipment to repair the trailing edge 
by patching. 


Masking tape 
Metal conditioner 


Rivets 


Commercial 
White, cotton 
38-149°C (100-300°F) 
range 
Note 
The equipment required for the applica- 
tion of Epon VIII and Narmco Metlbond 
4021 System adhesives is listed in para- 
graphs 1-75 and 1-121C. 


2-50D. REPAIR PROCEDURE. Repair cracks 
in the trailing edge as follows: 


Changed 15 March 1960 


Tempilstik marker 
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Thermometer 
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a. Trim crack with hack saw to ensure trailing 
edge is cut through and to eliminate overlap of 
edges. 


Note 


Crack may be trimmed to a maximum 
width of 0.10 inch. 


b. Remove any sharp edges, by burnishing with 
sandpaper. 

c. Remove exterior finishes, filler material, and 
cured adhesive from box skins and trailing edge 
in area to be patched, with sandpaper or aluminum 
wool and acetone. 


Avoid use of steel wool, other abrasives, 
or any type of paint remover to prevent 
corrosion of aluminum and contamina- 
tion of bonded joints. 


d. Fabricate required number and type of 
patches. 

e. Coat patches with Narmco Metlbond 4021 
System adhesive as described in paragraphs 
1-121A through 121F. 


Note 


The bond between the Narmco Metlbond 
coated patches and the cleaned and con- 
ditioned trailing edge is made by apply- 
ing Epon VIII adhesive, as described in 
subsequent steps. Therefore, the use of 
the Narmco Metlbond tape, number 402, 
is not required. 


f. Clamp coated patches in position on trailing 
edge and drill holes for rivets. 


Be careful not to contaminate coated sur- 
face of patches, or cleaned and condi- 
tioned surfaces of trailing edge. Wear 
clean white cotton gloves while handling 
all faying surfaces. 


g. Remove patches from trailing edge, deburr 
all holes, and remove metal particles by wiping 
with clean dry gauze. 

h. Mask general area of rotor blade adjacent to 
area to be cleaned for bonding. 

i. Clean all faying surfaces of rotor blade, ex- 
cept coated patches, with acetone-soaked gauze 
until no pick-up occurs and a final clean gauze in- 
dicates that no more contamination may be re- 
moved by this method. 

j. Prepare a metal conditioner solution by 
mixing one part by volume of type II metal con- 
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ditioner, Military Specification MIL-M-10578, 
with three parts by volume of water. 

k. Wipe all cleaned faying surfaces of rotor 
blade for 2-4 minutes with a clean gauze pad 
soaked with metal conditioner solution. 

1, Remove all traces of metal conditioner by 
thoroughly wiping conditioned surfaces of rotor 
blade with a clean water-dampened gauze pad. 

m. Remove all traces of moisture with a warm 
air blast. 

n. Clamp coated patches in position on rotor 
blade and align rivet holes. 

o. Mask area of rotor blade adjacent to patches 
and within 0.125 inch of patches, and mask non- 
faying surfaces of patches. 

p. Remove masked patches from rotor blade. 

q. Prepare a batch of Epon VIII adhesive as 
described in paragraphs 1-73 through 1-77, and 
apply a thin even coat of Epon VIII to all faying 
surfaces of rotor blade and patches. 

r. Allow an open assembly time of 15 minutes, 
then assemble coated parts and install, but do not 
set, required rivets. 

s. Apply masking tape to assembled parts to 
retain position, being careful not to block adhesive 
squeezeout with tape. 

t. Remove adhesive squeezeout with clean dry 
gauze. 

u. Cover assembled parts with plastic teflon to 
prevent adhesive from bonding patches to clamps. 

v. Apply a light uniform pressure to assembled 
parts with smooth-faced C-clamps to insure a uni- 
form glue squeezeout and intimate contact of all 


faying surfaces. 


Do not cover patches with protective or 
pressure distribution blocks, as they will 
insulate patches from curing heat ap- 
plied. Patches are to be covered only with 
masking tape and plastic teflon. 


w. Cure assembled parts for four hours at ap- 
proximately 71—143*C (160-290°F) under heat 
lamps, using a Tempilstik mark on box skin below 
patch to indicate temperature range. A thermom- 
eter or hand pyrometer may be used in place of 
Tempilstik mark. 


Do not heat assembled parts with a flame. 
Temperatures in excess of 149°C 
(300°F) will have a harmful effect on 
Epon VIII adhesive and may scorch the 
masking materials. 
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x. Remove clamps and al masking materials, 
and trim all adhesive squeezeout except for a 
0.125-inch fillet around edges of patches. 

y. Remove with acetone any residue left by 
masking materials. 

Z. Set rivets after dipping in zinc-chromate 
primer. 

aa. Refinish repaired area of rotor blade as 
described in paragraph 2-60E. 


2-51. DAMAGE REPAIRABLE BY INSER- 
TION. Insertion type repairs are not permissi- 
ble for metal rotor blades. 


2-52. DAMAGE NECESSITATING REPLACE- 
MENT. Damage more extensive than that de- 
fined as negligible which cannot be repaired within 
the scope of this manual necessitates replacement 
of the metal rotor blade. Any blade which cannot 
be aerodynamically balanced (tracked) must be 
replaced. Loss or damage to the sealer between 
box assemblies, or to the filler between the for- 
ward edge of the box assembly skin and spar, 
necessitates replacement of the missing portion of 
sealer or filler. Erosion of the spar leading edge 
which results in a loss of zinc plating, necessitates 
replacement of the zinc plating. 


2-53. SEALER REPLACEMENT. Replace lost 


or damaged portions of sealer as described in 
subsequent paragraphs: 


Do not attempt to install sealer on rotor 
blades not containing sealer on initial 
manufacture, as it will not allow proper 
drainage of moisture from the cellular 
rubber seals. 


2-54. MATERIAL REQUIRED. This list in- 
cludes the materials to replace the sealer. 


Naphtha Federal Specification TT-N-97 
Cement Number EC-801, MIM 
Accelerator Number EC-807, MIM 
Masking tape Federal Specification UU-T-106 
Sandpaper Number 400 grit, commercial 


2-55. EQUIPMENT REQUIRED. This list in- 
cludes the equipment to replace the sealer. 


Cloths Lint-free, commercial 
Spatula AR 
Container Glass or earthenware 
Power mixer AR 


2-56. APPLICATION PROCEDURE. Replace 
sealer as follows: 

a. Remove all chips of original sealer from af- 
fected area. 

b. Remove any sharp edges, pits or cavities by 
burnishing with sandpaper. 

c. Clean area using cloths soaked with naphtha. | 
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d. Apply masking tape to edges of adjacent 
boxes to be sealed. 

e. Mix sealer as described in paragraph 1-61. 

f. Apply sealer to masked area between adja- 
cent box assemblies. 

£. Remove excess sealer with spatula 30 min- 
utes after application. 

h. Remove masking tape. 


i. Refinish locally, as required, as described in 
paragraph 2-60E. 


2-57. FILLER REPLACEMENT. Replace lost 
or damaged portion of filler as described in subse- 
quent paragraphs: 

Note 


If filler material is not available, the filler 
may be repaired by filling damaged area 
with EC-801 cement in accordance with 
paragraph 2-56 and covering area with a 
patch in accordance with paragraph 2-47. 


2-58. MATERIAL REQUIRED. This list in- 
cludes the materials to replace the filler. 


Naphtha Federal Specification TT-N-97 

Masking tape Federal Specification UU-T-106 

Hardener Number 951, Houghton Labora- 
tories, Inc 

Base Number 101, Houghton Labora- 
tories, Inc 

Aluminum USZ 

powder 
Sandpaper Number 400 grit, commercial 


2-59. EQUIPMENT REQUIRED. This list in- 
cludes the equipment to replace the filler. 


Containers AR 

Spatula Wooden 

Knife AR 

Heat lamps AR 

Cloths Lint-free, commercial 


2-60. APPLICATION PROCEDURE. Replace 
filler as follows: 

a. Remove all chips of original material from 
affected area. 

b. Remove any sharp edges, pitting, and cavi- 
ties by burnishing with sandpaper. 

c. Clean area using cloths soaked with naphtha. 

d. Apply masking tave, in a spanwise direction, 
to leading edge of box assemblies, in the area to 
be filled. 

e. Apply masking tape, in a spanwise direction, 
to spar, 0.50 inch forward of leading edge of box 
assemblies, in the area to be filled. 

f. Mix the filler as follows: 

1. Weigh out into a suitable clean container 
the following: one part by weight of num- 
ber 951 hardener, 14 parts by weight of 
number 101 base, and one part by weight 
of aluminum powder. 

2. Stir mixture thoroughly for five minutes 
with spatula. 
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£. Pre-heat affected area of rotor blade with 
heat lamps to a temperature of 66-77°С (150— 
TOEN. 

h. Remove heat lamps and apply filler to masked 
area with spatula, working filler until no air bub- 
bles are present. 


Note 


Apply filler 0.0625 inch higher than level 
of box assembly skin and spar, as filler 
has a tendency to shrink while curing. 


i. Allow filler to cure 30—45 minutes. 

j. Trim filler to provide a flush surface between 
spar and box assembly skin. 

k. Allow reworked area to cool, and refinish 
locally, as required as described in paragraph 
2-60E. 


2-60A. ZINC PLATING. Subsequent paragraphs 
contain information on zinc plating reworked or 
eroded areas of the spar using the Dalic zinc 
plating process. Since oxidation takes place im- 
mediately upon evaporation of the cleaning solu- 
tion, only one area of the spar should be processed 
at a time. 


2-60B. MATERIAL REQUIRED. This list in- 
cludes the materials to zinc plate reworked or 
eroded areas of the spar. 
Dalic zinc clean- 
ing solution 
Dalic zinc plat- 
ing solution 


Marlane Development Corp 


Marlane Development Corp 


Cotton Long fiber, commercial, 
medical 

Gauze Tubegauz, Scholl Mfg Co Inc 

Water AR 

Sandpaper No. 400 grit, commercial 

Steel wool Fine grade 

Gauze Surgitube, Surgitube Prod- 
ucts Corp 


2-60C. EQUIPMENT REQUIRED. This list in- 
cludes the equipment to zinc plate reworked or 
eroded areas of the spar. 


Workstand Suitable for support of rotor 
blade in a position to allow 
fluid drainage from spar 

Containers Glass or earthenware, size as 
required 

Drip tray 48 x 72 inches 


Dalic zinc plat- 
ing machine 
Cloths Lint-free, commercial 
Magnegage AIT 
2-60D. ZINC PLATING PROCEDURE. Zinc 
plate reworked or eroded areas of the spar as 
follows: 
a. Place rotor blade on workstand, in a position 
to allow access to working areas of spar. 
b. Remove all rust from spar by lightly sand- 
ing with fine sandpaper or rubbing with fine steel 
wool. 


Marlane Development Corp 
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c. Wipe the affected areas with a clean cloth to 
remove all foreign matter. 

d. Screw carbon anode into Dalic plating ma- 
chine cleaning stylus No. RE-25, until tight. 


e. Prepare two pads, using long-fibered cotton, 
3 x 4 inches for cleaning stylus, and 6 x 9 inches 
for the plating stylus. 


Note 


The cotton fibers should run with the 
length of the pads. 


f. Immerse anodes in water. 

g. Remove anodes from water and apply pads. 

h. Apply “Surgitube” to cleaning stylus and 
“Tubegauz” to plating stylus. 


Note 
*Surgitube" and "Tubegauz” are tubular 
gauze bandages used for retaining pads 
on styluses. 


i. Place drip pan under area of spar to be zinc 
plated. 

j. Pour Dalic cleaning solution into container 
to a depth of two inches. 


k. Place Dalic plating machine switch ON and 
attach ground lead (black) to spar. 


1, Attach anode lead (white) to cleaning stylus 
and set Variac control at 82. 


Note 


With Variac control set at 82, the volt- 
meter will register from 12 to 15 volts. 


m. Immerse cleaning stylus into cleaning 
solution. 

n. Move the cleaning stylus over the area to be 
plated for approximately 10 minutes, using a 
smooth, continuous, circular motion. 


Do not exert undue pressure on cleaning 
stylus as damage to the fragile carbon 
anode may result. 


o. Rinse cleaning solution from stylus with 


water. 


Do not allow water to drain into cleaning 
solution as this will decrease its effec- 
tiveness. 


p. Examine spar for water breaks. If water. 
breaks occur, the cleaning procedure must be re- 
peated. 

q. Disconnect anode lead (white) from clean- 
ing stylus and attach to plating stylus. 
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r. Pour Dalic plating solution into container 
and place container in dry tray. 


Do not use same container for plating 
solution as was used for cleaning solu- 
tion. Contamination of either solution 
will restrict the plating process. 


т 


. Immerse plating stylus in plating solution. 
Note 


During plating operations, the stylus 
must be saturated at all times. 


t. Set Variac control at 100. 
u. Apply the plating solution to spar, using a 
smooth, continuous, circular motion. 


Note 


A minimum thickness of 0.001-0.0015 
inch of zinc plating should be applied to 
all reworked or eroded areas. Check de- 
posited zinc plate thickness, with a mag- 
negage, giving particular attention to the 
outboard 24 inches of the spar. 


v. Determine time required for zinc plating, 
using the following formula: 
0.11 x area — ampere hours required to de- 
posit 0.001-inch thickness of zinc. 
w. Rinse area with water. 
X. Apply forced, filtered, dry air to spar until 
dry. 
y. Rinse styluses thoroughly with water upon 
removal of pads. 
Note 


Cleaning and plating solutions may be 
squeezed from pads and placed in their 
original containers to conserve materials. 


2-60E. REFINISHING AND RE-MARKING. 
Refinish and re-mark locally affected areas of the 
metal rotor blade if the finish or marking has been 
removed or covered. Refinishing in the tip end 
area is limited to the application of a thin coat of 
the applicable color lacquer. Instructions con- 
tained in subsequent paragraphs include com- 
plete refinishing and re-marking of the metal rotor 
blade and applicable portions may be used to re- 
finish or re-mark specific affected areas. 


Complete refinishing is not permissible 
at a field activity. The design of the rotor 
blade is such that reteetering is man- 
datory when the rotor blade is completely 
refinished. 
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Masking tape 


Corrosion preven- 
tive compound 
Camouflage black 
lacquer 
Light gull gray 
lacquer 
Insignia white 
lacquer 
Lusterless orange- 
yellow lacquer 
Metal conditioner 
and rust re- 
mover solution 
Gloss orange- 
yellow lacquer 
Zine-chromate 
primer 
Antiseize 
compound 
Wash primer 
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2-60F. MATERIAL REQUIRED. This list in- 
cludes the materials to refinish and re-mark the 
metal rotor blade. 


Federal Specification UU- 
T-106 

Military Specification MIL- 
C-16173, grade 2 

Color No. 37038, Military 
Specification MIL-L-6805 

Color No. 36440, Military 
Specification MIL-L-6805 

Color No. 37875, Military 
Specification MIL-L-6805 

Color No. 33538, Military 
Specification MIL-L-6805 

Military Specification MIL- 
M-10578 


Color No. 13538, Military 
Specification MIL-L-7178 

Military Specification MIL- 
P-8585 

Specification JAN-A-669 


Military Specification MIL- 
C-8514 


2-60G. EQUIPMENT REQUIRED. This list in- 
cludes the equipment to refinish and re-mark the 
metal rotor blade. 


Stencils AR 
Brush Soft-bristle, 1.0-in. wide 
Spray equipment AR 


2-60H. REFINISHING AND RE-MARKING 
PROCEDURE. Refinish and re-mark the metal 
rotor blade as follows: 

a. Apply masking tape to the following areas 
of the socket, threads, taper pin holes, and areas 
contacting rotor hub pitch bearing housing, and 
to threaded areas of spar. 

b. Wipe exposed surface using a cloth moistened 
with metal conditioner and rust remover solution, 
and allow solution to remain on metal approxi- 
mately 30 seconds before wiping off with water 
moistened cloths. 

c. Spray all exposed surfaces of rotor blade 
with one coat of wash primer as described in para- 
graph 1-192. 

d. Allow wash primer to dry a minimum of one 
hour, and not more than 16 hours. 

e. Spray one coat of zinc-chromate primer to 
all exposed surfaces of rotor blade and allow to 
dry. 

f. Apply masking tape in a spanwise direction 
to top surface of spar, from inboard end box to 
tip of rotor blade, leaving one inch of spar leading 
edge exposed. 

g. Spray one coat of camouflage black lacquer 
on bottom surfaces of rotor blade, exposed one 
inch of spar leading edge, turned root end of spar 
inboard of root end box, and rotor blade socket. 
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Note 


Allow a minimum of one hour drying 
time. 


h. Remove masking tape applied in step f. 

i. Apply masking tape to lacquered areas ad- 
jacent to the unfinished top surface of rotor blade. 

j. Apply one coat of light gull gray lacquer to 
exposed portion of top surfaces of rotor blade. 


Note 


Allow a minimum of one hour drying 
time. 


k. Remove masking tape applied in steps a. 
andi. 

1, Apply corrosion preventive compound to 
taper pin holes of socket and lug areas of socket 
contacting rotor pitch bearing housing. 

m. Apply antiseize compound to threaded area 
of spar and socket. 

n. Apply masking tape in a chordwise direction 
to allow a 0.250-inch exposed area, at a point 186.7 
inches from center of taper pin holes, on top sur- 
face of rotor blade, from camouflage black surface 
to trailing edge of box assembly skin. 

o. Apply one coat of camouflage black lacquer 
to exposed area between the masking tape. 

p. Allow to dry a minimum of one hour, and 
remove masking tape. 

q. Apply masking tape to top and bottom, near 
tip end, to allow last six inches of tip end to be 
exposed. 

r. Apply one coat of lusterless orange-yellow 
lacquer to exposed six inches of tip end. 

s. Allow to dry a minimum of one hour and 
remove masking tape. 

t. Apply masking tape completely around 
socket at a distance 4.44 inches from center of 
taper pin holes, to allow а 1-іпеһ exposed area 
around socket. 


u. Apply one coat of insignia white lacquer to 
exposed band around socket. 


Note 


White stripe is to be applied to aft rotor 
blade sockets only. 


v. Allow to dry a minimum of one hour and 
remove masking tape. 

w. Cut a 2-line stencil mask having 1-іпеһ high 
characters, one inch spacing between lines, con- 
taining weight and balance, and blade serial 
number information. 

x. Locate first line, weight and balance infor- 
mation, on bottom surface of rotor blade 34 inches 
from center of taper pin hole, with top of charac- 
ters 13 inches from aft end of trailing edge. 
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y. Loeate second line, blade serial number, 35 
inches from center of taper pin holes, with top 
of characters 11 inches from aft end of trailing 
edge. 

Note 


Data should be applied so it can be read 
when viewed from the trailing edge. 


z. Apply one thin coat of gloss orange-yellow 
lacquer to stencil area on rotor blade. 

aa. Allow to dry a minimum of one hour and 
remove stencil. 


2-601. DAMAGE NECESSITATING TRACK- 
ING. Damage which may affect rotor blade flight 
characteristics, necessitates tracking in accord- 
ance with the applicable Technical Manual Over- 
haul Instructions. Such damages and repairs 
may include dents removed from trailing edge or 
tab assembly, replacement of components, box 
patches concentrated in one area of rotor blade 
with respect to chordwise and spanwise location, 
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numerous areas retouched and/or failure of the 
rotor blade to come within slope tolerance when 
installed on helicopter. 


Note 


The rotor blade shall be tracked prior to 
flight upon completion of repairs for 
cracked trailing edges. Tracking shall be 
accomplished in accordance with the in- 
structions in the Technical Manual Main- 
tenance Instructions. 


2-61. DYNAMIC BALANCING (TRACKING). 
2-62. DESCRIPTION. Dynamic balancing con- 
sists of a series of procedures for checking and 
establishing limited displacement between blades 
of a set to produce good flight characteristies of 
the helicopter. After the final static balance, a set 
of blades must be checked under dynamic condi- 
tions on a whirl test tower or on a properly loaded 
helicopter. Trained personnel should then check 
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the tip path plane and make corrections if neces- 
sary. Specific procedures for dynamic balancing 
B of the wooden blades are contained in the follow- 
ing applicable paragraphs. 
2-68. PERSONNEL REQUIRED. A crew of 
three men and a qualified helicopter pilot are re- 
quired to track blades. One of the crewmen acts 
as a signalman and should be stationed on a work 
stand or platform in a position such that he can 
direct the other two crew members while the 
tracking flag is being raised. 
2-64. MATERIAL REQUIRED. This list in- 
cludes the material required for dynamic balanc- 
ing of the rotor blades. 

Grease pencils 


Tracking cards 
Fuel lube 44 


3 colors. Coml 

See figure 2-12 

Grease (gas and oil resist- 

ant) Spec MIL-L-6032 

Enamel 8 colors. Spec MIL-E-5556 
Masking tape Fed. Spec UU-T-106 

2-65. EQUIPMENT REQUIRED. This list in- 

cludes the equipment required for dynamic bal- 

ancing of the rotor blades. The use of specific 

tools is described in procedures contained in the 

following paragraphs. 


Straight edge Metal Min lg 48.0 in. 


Tracking flag See fig. 10-3 

Tracking pole See fig. 10-3 

Work stand or platform Height AR 

Tab angle indicator See fig. 10-7 

Tab clamp See fig. 10-5 

Pitch link checking tool See fig. 10-6 
Note 


Use of grease pencils in cold weather is 
not practical; therefore, a mixture of 
Fuel Lube 44, and enamel of the desired 
color may be substituted. Apply mixture 
with a soft felt brush or sponge. A 
straight, narrow line may be obtained 
by masking the blade tip cover leaving 
a 0.067 inch opening where the mixture 
is to be applied. 


2-66. (See figure 10-3.) The tracking pole as- 
sembly (1) is made up of four major parts, the 
base (2), the pole (10, 15, and 18), the flag sup- 
ports (19), and flag (20). The base is made from 
steel, and it is sufficiently movable to permit 
proper positioning. Positioning is important be- 
cause the flag should contact the blades, as illus- 
trated in figure 2-12, after the pole has been 
raised from the ground only about 80 degrees (in- 
stead of 90 degrees). In case the blade inadvert- 
ently hits the tracking pole, this insures that the 
impact will thrust the pole back and down instead 
of pulling it into the rotors. The pole assembly (10, 
15, and 18), should be light enough for easy lifting 
and manipulation. Pole height may be quickly 
adapted to changes in the height of blades as their 
pitch is varied and to adjust the space between 
successive sets of hits for easy identification. The 
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pole is telescopically adjustable by insertion of a 
pin assembly (14) for pole heights from 175 inches 
to 269 inches above ground. This provides flag 
center heights of 149 inches to 233 inches above 
ground. Also, to enable maximum flagman-con- 
trol at the moment of contact with the blades, the 
pole has a handle (11) located at shoulder height. 
The flag supports (19), while enabling contact 
with the flag, provide sufficient clearance between 
the flag and the pole to prevent a blade from hit- 
ting the pole. The flag supports hold the flag tightly 
and yet permit easy replacement of flags. These 
supports permit stretching each support bungee 
Shock cord until its S-hook (28) can be removed 
from the flag grommet. The flag (29) is suffi- 
ciently strong and elastic to sustain momentary 
blade impact. It is made from balloon cloth, folded 
double for additional thickness and strength, with 


'canvas-reinforced ends which contain the S-hook 


attachment grommets. The flag should be held 
rigidly enough to prevent its being deflected by 
the blade wash. Four bungee shock cords, Federal 
Spec MIL-C-5650, are used to stretch the flag taut. 
The flag provides sufficient space for all eight hits 
of one complete tracking run if both sides are 
used. 


2-67. WOODEN BLADE DYNAMIC BALANC- 
ING. Two procedures may be used to track the 
wooden blades. The first procedure requires very 
little time and should produce satisfactory flight 
conditions. It consists of a one-point track taken 
at a constant engine speed and high manifold 
pressure, with adjustment of pitch links only as 
necessary to correct for any spread of the blades. 
All rotor blades should be tracked by this method. 
The second procedure requires a longer period of 
time but shows the tendency for the track to 
change as power and rotor speed are varied. The 
second procedure is to be used only if the first 
procedure fails to produce satisfactory flight con- 
ditions and investigation has eliminated all other 
possible causes of excessive vibration. 


During manufacturing and at overhaul, 
the rotor blades are tracked and their 
pitching moments balanced. Tracking by 
the second procedure requires bending of 
the trailing edge reinforcement or the 
trim tabs, which automatically alters the 
pitching moment balance. 


2-68. FIRST PROCEDURE (ONE-POINT 
TRACK). (See figure-2-12.) If a helicopter is 
flying rough, the following procedure may be used 
to track the rotor blades. 


Note 
When installing a set of new or over- 
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DIRECTION 


Notes 


— A. REFER TO PARAGRAPH 2-61 FOR BALANCING PRO- 
I CEDURES, AND PERSONNEL AND EQUIPMENT RE- 
QUIRED, 


Figure 2-12. Wooden Rotor Blade Dynamic Balancing (Sheet 1 of 4) 
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Figure 2-12. Wooden Rotor Blade Dynamic Balancing (Sheet 2 of 4) 
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Figure 2-12. Wooden Rotor Blade Dynamic Balancing (Sheet 3 of 4) 
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PITCH LINK CHECKING TOOL, 
PART NO. 22E5993 
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BLADE TAB CLAMP 
PART NO, 22E5983 


TAB ANGLE INDICATOR 
PART NO, 22E5982 


TRAILING EDGE REINFORCEMENT BEND AREAS 
(REFER TO NOTE A.) 


STA TRAILING EDGE REINFORCEMENT 
0.0 (REF) 


Notes 


THE FOLLOWING STEPS ARE APPLICABLE TO 
WOODEN ROTOR BLADES, WITH OR WITHOUT 
TRIM TABS, THAT REQUIRE FURTHER COR- 
RECTION FOR OBTAINING AN IN-TRACK CON- 
DITION, AFTER THE TAB BEND REQUIREMENTS 
EXCEED THE TAB BEND TOLERANCE, THE 
TOTAL TAB BEND PER ROTOR BLADE SHALL 
NOT EXCEED PLUS OR MINUS TEN DEGREES 

1, THE OUTBOARD END OF THE TRAIL- 
ING EDGE MAY BE BENT AS SHOWN 

2. BENDING SHOULD BE CONFINED TO 
THE AREA BETWEEN STATIONS 160 THROUGH 
208 WHICH IS FURTHER DIVIDED INTO FOUR 
BEND AREAS 

3. THE BLADE TAB CLAMP PART NO. 
22E5983 AND THE TAB ANGLE INDICATOR PART 
NO, 22R5982 ARE USED TO PERFORM THE 
BENDING AND MEASURE THE ANGLE OF BEND 

4, BENDING OPERATIONS SHOULD BEGIN 
AT AREA 1 AND PROGRESS TO AREA 4 AS NEC- 
ESSARY 


STA STA ЭТА SSTA 5ТА 
160.0 172.0 184.0 196.0 208.0 


5. THE MAXIMUM ANGLE IN ANY ONE 
AREA MUST NOT EXCEED PLUS OR MINUS SIX 
DEGREES AND THE RELATIVE ANGLE BE- 
TWEEN ANY ADJACENT AREAS MUST NOT EX- 
CEED THREE DEGREES 

6. A ONE DEGREE BEND AT AREA 1 WILL 
RESULT IN A 0.210 IN. CHANGE IN THE SLOPE 
OF THE BLADE IN THE DIRECTION OF BEND 

7. FOR EXAMPLE, IF A FOUR DEGREE 
BEND IS NECESSARY, AREA 1 WILL BE BENT 
THREE DEGREES AND AREA 2 WILL BE BENT 
ONE DEGREE 

8. BENDING OF THE TRAILING EDGE REIN- 
FORCEMENT A TOTAL OF PLUS OR MINUS 
0.005 IN. IS PERMISSIBLE, THIS BEND OVER 
THE FULL LENGTH OF THE REINFORCEMENT 
WILL BE EQUAL IN EFFECT TO 3.5 DEGREES 
OF TAB BEND 
ALL DIMENSIONS ARE SHOWN IN INCHES UN- 
LESS OTHERWISE NOTED 


Figure 2-12. Wooden Rotor Blade Dynamic Balancing (Sheet 4 of 4) 
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hauled blades on a helicopter, the pitch 
links must be set to their nominal length 
of 11.562 inches between bolt holes prior 
to tracking. See figure 2-12 for informa- 
tion on the fabrication of a tool used to 
measure the pitch links for nominal 
length. 


a. Head the helicopter into the wind. Mark the 
blade tip with a grease pencil of the color corre- 
sponding to the color painted on the blade tip. 
When marking the blade tips, care should be exer- 
cised to keep the marks as narrow as possible and 
on the centerline of the tip cover. 


Note 


Tracking is best accomplished in still air 
and should not be attempted in gusty air 
or in steady winds exceeding 15 knots. 
When tracking in winds exceeding seven 
knots, two or three traces should be taken 
and the average spread of the points used 
for correction purposes. 


b. Rotate the blades by hand until one of the 
blades is in tracking position, then raise the track- 
ing flag into position so that the blade tip will 
touch the tracking flag when the blades are 
rotating. The blade tracking pole should be ap- 
proximately 12 inches outside the circumference 
of the blade circle. Mark the position of the butt 
of the tracking pole on the ground. 


Note 


When tracking the rotor blades, the 
tracking flag should be stationed on the 
rescue door side of the fuselage directly 
opposite the hub of the blades to be 
tracked. This will permit the pilot to ob- 
serve the tracking operation so that he 
can quickly shut down should anything 
go wrong. It also prevents the tracking 
pole from being thrown against the body 
of the helicopter if the flagmen inad- 
vertently lose control of it. 


c. Adjust the tracking pole so that the blades 
will mark the tracking flag approximately at its 
center when tracking rpm and collective pitch are 


reached. 


The nose wheel lock must be engaged 
when tracking to prevent the helicopter 
from swinging with sudden changes in 
wind direction. 


d. Load the helicopter to the normal gross 
weight. 


e. Have the pilot adjust the throttle to 2500 
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engine rpm and increase the collective pitch until 
the manifold pressure indicator shows between 26 
and 30 inches Hg. 


Note 


The pilot should not move the controls or 
change the power settings while traces 
are being taken. Such actions will cause 
erroneous marking of the tracking flag. 


f. At this point, take a "trace" on the tracking 
flag. All three blades will mark the flag. 


Since the center blade mark on the first 
“trace” is invariably used as a reference 
blade, it must be kept as the reference 
blade throughout the entire tracking pro- 
cedure. Changing reference blades at 
each tracking check may cause a lack of 
forward cyclic stick. 


g. Measure the distance between the center 
mark and the outer two marks on the tracking 
flag. The total distance between the high and low 
marks should not exceed one-quarter inch. 


h. If the outer marks are not within this toler- 
ance, the outer marks may be brought close to the 
center mark by adjusting the length of the pitch 
links. To bring the high blade closer to the center 
mark, shorten the pitch link of the high blade by 
turning the pitch link barrel one-half turn for 
each inch of the high blade mark above the center 
mark. To bring the low blade closer to the center 
mark, lengthen the pitch link of the low blade by 
turning the pitch link barrel one-half turn for 
each inch of the low blade mark below the center 
mark. 


Note 


The average length of the three pitch 
links should not be changed by more 
than 0.031 inch (one-half turn of the 
turnbuckle barrel) by the tracking pro- 
cedure. To determine the average setting, 
add all adjustments algebraically and 
divide the result by three as follows: 


EXAMPLE: 
Red Blade +1 turn 
Green Blade —3/4 turn 
Yellow Blade 0 turn 
Summation +1/4 turn 
Average 


1/4 
re = 41/4 x 1/3 = 41/12 turn 


Thus the average change in this instance 
is +1/12 turn, well within the required 
limits of one-half turn of the turnbuckle 
barrel. Correcting adjustments should be 
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divided as evenly as possible between all 
blades to minimize the over-all effect of 
the pitch adjustments on the total collec- 
tive pitch of rotor. 


The aforementioned setting is not an es- 
tablished limit but is an average setting 
for all three pitch links. The limit of ad- 
justment for each pitch link is 0.44 inch 
which is equivalent to seven turns in 
either direction from the nominal length. 
Compliance with this limit will ensure at 
least one inch of shaft thread inside the 
terminal when increasing the length of 
the pitch link. If more than seven turns 
are required, an investigation should be 
conducted immediately to determine the 
reason for such excessive pitch link ad- 
justment. 


All final pitch link adjustments should be 
entered in the helicopter log book and 
added or subtracted to subsequent adjust- 
ments made to the same links to assure 
that the limits established for pitch link 
lengths are not exceeded. 


i. Recheck the track under the conditions listed 
in step e. The marks should be as close together 
as possible. However, spacing between the marks 
is permissible, provided the over-all displacement 
between the high and low blades does not exceed 
| one-quarter inch. Adjust the pitch link length as 
necessary to bring the tracking marks together. 

j. Flight-test the helicopter to check for smooth- 
ness in flight. The cyclic stick should be checked 
with the helicopter in a cross-wind hovering posi- 
tion. If the cyclic stick is too far forward or aft 
of the hovering position, the lengths of the pitch 
links will have to be adjusted to bring the stick 
back to the hovering position. Shortening the 
pitch links of the forward rotor and lengthening 
the pitch links of the aft rotor equally by one full 
turn of the barrel will move the stick aft by 
approximately one inch. If the stick is too far aft, 
reverse the procedure, shortening the aft pitch 
links and lengthening the forward pitch links. 


Note 


If the blades have been retracked many 
times since the last rigging check, it is 
desirable to check the autorotational rpm 
of the helicopter. If the rpm is not within 
the correct limits, decrease the lengths of 
all pitch links (both rotors) by equal 
amounts to increase the rpm; increase 
the lengths of all pitch links by equal 
amounts to decrease the rpm. The correct 
autorotational limits for both wooden 
and metal blades are found in the ap- 
plicable Flight Handbook. 
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2-69. SECOND PROCEDURE. (See figure 2-12.) 
The. second procedure is to be used only if the 
first procedure fails to produce satisfactory 
flight conditions and investigation has eliminated 
all other possible causes of excessive vibration. 
Tracking by the second procedure requires adjust- 
ment of the tracking weights and bending of the 
trailing edge tab which will alter the pitching mo- 
ment balance of the blades. When tracking by the 
second procedure, it is necessary to track against 
flat pitch (engine rpm) and collective pitch (mani- 
fold pressure). This tracking procedure cannot 
be considered complete until both the flat pitch 
and collective pitch tracks have been accomplished 
and adjustments made as required. The procedure 
to be followed is described in the following para- 
graphs. 
Note 


When tracking the rotor blades, the 
tracking flag should be stationed on the 
rescue door side of the body directly op- 
posite the hub of the blades to be tracked. 
This will permit the pilot to observe the 
tracking operation so that he can quickly 
shut down should anything go wrong. It 
also prevents the tracking pole from 
being thrown against the fuselage if the 
flagmen inadvertently lose control of it. 


2-70. GENERAL INSTRUCTIONS FOR SEC- 
OND PROCEDURE. The following procedure 
should be followed to obtain traces for either the 
flat piteh (rpm) or collective pitch (manifold pres- 
sure) track. Four traces should be taken for each 
condition to determine the blade tip position. 


Note 


When installing a set of new or over- 
hauled blades on the helicopter, the pitch 
links must be set to their normal length 
of 11.562 inches between bolt holes prior 
to tracking. 


a. Head the helicopter into the wind. Mark the 
blade tip with a grease pencil of the color corre- 
sponding to the color painted on the blade tip. 
When marking the blade tip, care should be exer- 
cised to keep the marks as narrow as possible and 
on the centerline of the tip cover. 


The nose wheel lock must be engaged 
when tracking to prevent the helicopter 
from swinging with sudden changes in 
wind direction. 


b. Rotate the blades by hand until one of the 
blades is in tracking position; then raise the 
tracking flag into position so that the blade tip 


Changed 15 December 1958 


T.O. 1H-21-3 


will touch the tracking flag when the blades are 
rotating. The tracking pole should be approxi- 
mately 12 inehes outside the circumference of the 
blade circle. Mark the position of the butt of the 
tracking pole on the ground. 

c. Adjust the length of the tracking pole so 
that the blades will mark the tracking flag approx- 
imately eight inches above the grommets in the 
lower half of the flag when tracking conditions 
are reached. 

d. Load the helicopter to normal gross weight. 

e. Have the pilot start the engine and engage 
the rotors. When the desired tracking rpm or 
manifold pressure as specified in paragraph 
2-71 and 2-72 is reached, raise the tracking flag 
and take the first trace. 


Note 


The pilot should not move the controls 
or change the power settings while traces 
are being taken. Such actions will cause 
erroneous marking of the tracking flag. 


f. Lower the tracking flag and transfer the 
marks to a tracking card similar to the one shown 
in figure 2-12. Also, circle the area of the trace on 
the tracking flag with a grease pencil and identify 
the circled areas as to their sequence in the track- 
ing procedure. 


g. Adjust the blade pole so that the second trace 
will appear slightly above the first trace. Raise the 
tracking flag and take the second trace. 


h. Repeat steps f. and g. to obtain the two ad- 
ditional traces. 


Note 


All traces on the flag should be at least 
eight inches from the top and bottom 
grommets of the flag. 


2-71. FLAT PITCH (RPM) TRACK. The flat 
pitch (rpm) track will show the relative positions 
of the rotor blade tips during an increase in 
engine rpm. Analyses and corrections for the flat 
pitch (rpm) track are made as follows: 

a. With the collective pitch lever full down, take 
traces as directed in paragraph 2-70 at engine 
speeds of 1900, 2100, 2300, and 2500 rpm. 


Note 


The pilot should not move the controls or 
change the power settings while traces 
are being taken. Such actions will cause 
erroneous marking of the tracking flag. 


b. Select the blade making the center of the 
three marks in the first trace and place it at zero 
В on the flat pitch (rpm) tracking card. This blade 
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is now the reference blade and is placed on the 
zero line for the rest of the traces. 


Note 


When transferring the tracking marks 
from the flag to the card, care must be 
exercised to see that the side of the card 
marked UP is toward the top of the 
tracking flag. 


c. Transfer the marks for each of the rpm 
traces to the tracking card. Be sure to record the 
marks for each trace on the line corresponding to 
the rpm at which the trace was taken. 

d. Draw a straight line through the points for 
each blade such that the line represents the aver- 
age for all the points of the blade being tracked. 
At least three of the four points should be within 
one-quarter inch of the average line. The chart 
now presents.a graphie picture of the track 
change as rpm increases. 


Note 


For convenience in making and reading 
the lines, use colored pencils of the same 
color as the blade being tracked. 


e. The instructions in this step are for rotor 
blades equipped with trim tabs. For rotor blades 
without trim tabs, follow the instructions in step 
f. The lines representing the blade positions 
should be parallel and should coincide. If the lines 
are not parallel, bend the trim tab on the trailing 
edge of each blade as required to bring the lines 
parallel. Bending the tab up will cause the line to 
rise during an increase in rpm. Bending the tab 
down will have the opposite effect. For each degree 
of tab bend, the slope of the line for the blade 
being adjusted will change by approximately one- 
quarter inch over 60 rotor rpm, pivoting about the | 
first tracking point. At the same time the line on 
the card will translate from the first tracking point 
by approximately one-quarter inch in the direction 
of tab end. Do fiot bend any tab more than 10 de- 
grees in any one direction. When bending the tabs, 
care should be exercised to prevent bending of the 
trailing edge reinforcing strip. 


The trailing edge tabs are used only to 
make the slopes of the rpm track lines 
parallel. Any displacement changes re- 
quired to bring the parallel lines together 
must be obtained by pitch link adjust- 
ment. 


f. If the lines are not parallel on rotor blades 
without trim tabs, the trailing edge reinforcement 
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may be bent in accordance with the information in 
figure 2-12. 
Note 


A one degree tab bend will result in a 
change of one-quarter-inch slope at 60 
rotor rpm. 


£. Once the lines have been made parallel, they 
may be brought together by adjusting the pitch 
links. One-half turn of the pitch link barrel will 
change the blade tip position by approximately 
one inch. To move the line on the tracking card 
up, increase the length of the link. To bring the 
line down, decrease the length of the link. 


Note 


The average length of the three pitch 
links should not be changed by more than 
0.031 inch (one-half turn of the turn- 
buckle barrel) by the tracking procedure. 
To determine the average setting, add all 
adjustments algebraically and divide the 
result by three, as follows: 


EXAMPLE: 
Red Blade +1 turn 
Green Blade --8/4 turn 
Yellow Blade 0 turn 
Summation +1/4 turn 
Average 
+1/4 
Ta = +1/4 x 1/8 = +1/12 turn 


Thus the average change in this instance 
is +1/12 turn, well within the required 
limits of one-half turn of the turnbuckle 
barrel. Correcting adjustments should be 
divided as evenly as possible between all 
blades to minimize the over-all effect of 
the pitch adjustments on the total col- 
lective pitch of the rotor. The aforemen- 
tioned setting is not an established limit, 
but is an average setting for all three 
pitch links. The limit of adjustment for 
each pitch link is 0.44 inch which is 
equivalent to seven turns in either direc- 
tion from the nominal length. Compli- 
ance with this limit will insure at least 
one inch of shaft thread inside the ter- 
minal when increasing the length of the 
pitch link. If more than seven turns are 
required, an investigation should be im- 
mediately conducted to determine the 
reason for such excessive pitch link ad- 
justment. 

All final pitch link adjustments should be 
entered in the helicopter log book and 
added or subtracted to subsequent adjust- 
ments made to the same links to assure 
that the limits established for pitch link 
lengths are not exceeded. 
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h. Recheck the track under the conditions listed 
in the preceding steps. The marks should be as 
close together as possible. However, Spacing be- 
tween the marks is permissible, provided the 
over-all displacement between the high and low 
blades does not exceed one-quarter inch, over 60 
rotor rpm. Adjust the pitch link length as neces- 
sary to bring the tracking marks together. 


2-72. COLLECTIVE PITCH (MANIFOLD 
PRESSURE) TRACK. The collective pitch 
(manifold pressure) track will show the relative 
positions of the blade tips during an increase in 
collective pitch (manifold pressure). Analyses and 
corrections for the collective pitch (manifold pres- 
sure) track are made as directed below: 


a. Following the preparations described in 
paragraph 2-70 and with the engine running and 
the rotors engaged, increase the throttle until 
the rotor speed reaches 258 rpm. 


b. Collective pitch track is to be made from 0-12 
degrees collective pitch. or equivalent manifold 
pressure range. Raise the collective pitch lever 
until the manifold pressure indicator shows 20 
inches Hg. Take the first trace as described in 
paragraph 2-70. Take additional traces at mani- 
fold pressures of 23, 26, and 29 inches Hg. 


Note 


The pilot should not move the controls or 
change the power settings while traces 
are being taken. Such actions will cause 
erroneous marking of the tracking flag. 


c. Select the blade making the center of the 
three marks in the first trace and set it at zero on 
the collective pitch (manifold pressure) tracking 
card. This blade is now the reference blade and is 
set on the zero line for the rest of the traces. 


d. Transfer the marks for each of the manifold 
pressure traces to the tracking card. Be sure to 
record the marks for each trace on the line cor- 
responding to the manifold pressure at which the 
trace was taken. 


Note 


When transferring the tracking marks 
from the flag to the card, care must be 
exercised to see that the side of the card 
marked UP is toward the top of the 
tracking flag. 


e. Draw a straight line through the points for 
each blade such that the line represents the aver- 
age for all the points of the blade being tracked. 
At least three of four points should lie within one- 
quarter inch of the average line. The chart now 
presents a graphic picture of the track change as 
manifold pressure increases. 


Note 
For convenience in making and reading 
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the lines, use colored pencils of the same 
color as the blade being tracked. 


f. The lines representing the blade positions 
should be parallel and should coincide as closely 
as possible. If the lines are not parallel, the track- 
ing weights located in the blade tip must be ad- 
justed. Adding weights to the trailing edge track- 
ing weight cylinder will cause the line to rise with 
an increase in manifold pressure. Adding weights 
to the leading edge tracking weight cylinder will 
have the opposite effect. 


If weights are added to any blade of a 
set, an equal number of weights must be 
distributed in each of the other blades to 
maintain blade set balance as prescribed 
in the following paragraph. 


2-73. TRACKING WEIGHT ADJUSTMENT. 
The tracking weights used to correct the manifold 
pressure plot are brass washers which are placed 
on special bolts fitted into containers on each side 
of the spar under the tip cover. The tracking 
weights are accessible after removing the blade tip 


| cover, see figure 12A. To facilitate installation of 


the forward and aft balance assemblies, a brass 
tube having an inside diameter of 0.875 +0.000 or 
— 0.004 inch can be used to align the tracking 
weights on the bolt, and anti-seize compound, 
Spec JAN-A-669, may be applied to the threaded 
end of the bolt on the forward balance assembly 
only. 


2-74. To determine the requirement and distri- 
bution of the tracking weights, proceed as fol- 
lows: 

a. Determine the number and position of 
weights required to bring the line for the blade 
being adjusted parallel to the line for the refer- 
ence blade. Adding weights to the trailing edge 
will cause the line to rise with an increase in 
manifold pressure. Adding weights to the leading 
edge will cause the line to drop with an increase 
in manifold pressure. Addition of four weights to 
either of the tracking weight cylinders. will alter 
the slope of the tracking plot for the adjusted 
blade by approximately one-quarter inch over the 
complete manifold pressure tracking range. The 
slope of the line will pivot about the first tracking 
point of the range, as shown in figure 2-12. The 
slope of the collective pitch (manifold pressure) 
line of any blade relative to any other blade shall 
not exceed one-quarter inch in 12 degrees collec- 
tive pitch. 


Note 


The number of weights added must be 
divisible by two. Therefore, if the correc- 


Changed 15 September 1958 


Section Il 
Paragraphs 2-73 to 2-74 


tions required by step a. indicate that an 
uneven number of weights are required, 
add the nearest even number of weights 
to provide the desired result. 


b. Add the same number of weights to each of 
the other blades in the set, distributing them 
evenly between the leading and trailing edge 
cylinders. Since it is desirable to keep the number 
of tracking weights to a minimum, determine 
which blade in the set has the least number of 
weights in the leading edge cylinder and remove 
these weights. Remove the sàme number of 
weights from the leading edge cylinders of the 
other two blades. Repeat this procedure for the 
trailing edge cylinders. The sample problem given 
in paragraph 2-75 is broken down into the steps 
necessary to determine the correct tracking 
weight distribution. 

c. After a parallel tracking-line relationship 
has been obtained, the lines may be brought to- 
gether by adjusting the length of the pitch links. 
One-half turn of the pitch link barrel will change 
the blade position by one inch. To move the line 
on the tracking graph up, increase the length of 
the pitch links. To bring the line down, decrease 
the length of the pitch link. 

d. Recheck the track under the conditions listed 
in paragraph 2-72. The marks should be as close 
together as possible. However, spacing between 
the marks is permissible, providing the over-all 
displacement between the high and low blades 
does not exceed one-quarter inch in 12 degrees col- 


lective pitch. 


The tip weights are used only to make 
the slopes of the manifold pressure track 
lines parallel. Any displacement changes 
required to bring the parallel lines to- 
gether must be obtained by pitch link 
adjustment. 


e. After completing the track, the total forces 
on the swashplate (caused by the three pitch link 
loads) shall not exceed 400 pounds at 12 degrees 
collective pitch. The plot of collective pitch versus 
load shall have a slope no greater than 40 pounds 
per degree of collective with a zero force between 
zero and four degrees collective pitch. The collec- 
tive pitch at which the zero load occurs may be 
adjusted by trim tab and/or trailing edge rein- 
forcement adjustment. A 3-degree up bend of the 
trim tabs on all rotor blades of a set will increase 
the zero load collective pitch setting by one degree. 
Down bends on the trim tabs will reduce the zero 
load collective pitch setting. If the required load 
adjustments cannot be obtained within the trim 
tab tolerance, a 0.001-inch up bend of the trailing 
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edge reinforcement over the entire length of all 
rotor blades of a set will increase the zero load 
collective pitch setting by one degree. Down bends 
on the trailing edge reinforcement will reduce the 
zero load collective pitch setting. The collective 
pitch force slope may be reduced by rebalancing 
the rotor blades to give a static center of gravity 
location as far aft as possible, but not to exceed 
four and thirty-three hundredths inches from the 
leading edge. The load at 12 degrees collective 
pitch may be reduced by either increasing the zero 
load collective pitch setting or by rebalancing the 
rotor blades to reduce the load slope, or by using a 
combination of the above corrections. The swash- 
plate forces shall not exceed 400 pounds at 12 de- 
grees collective pitch with a maximum slope of 40 
pounds per degree of collective pitch. The zero load 
crossover shall occur between zero and four de- 
grees collective pitch. 

f. The maximum tolerances of track are: 

1. The total displacement between the highest 
and lowest rotor blade shall not be greater 
than one-quarter inch. 

2. The slope of the minimum pitch track line 
of any one rotor blade relative to any other 
rotor blade shall not exceed one-quarter inch 
in 60 rotor rpm. 

3. The slope of the collective pitch track line of 
any one rotor blade relative to any other 
rotor blade shall not exceed one-quarter inch 
in 12 degrees collective pitch. 

4. The swashplate forces shall not exceed 400 
pounds at 12 degrees collective piteh with a 
maximum slope of 40 pounds per degree of 
collective pitch. The zero load crossover shall 
occur between zero and four degrees collec- 
tive pitch. 

g. During flight test, the cyclic stick should be 
checked with the helicopter in a cross-wind hover- 
ing position. If the cyclic stick is too far forward 
or aft of the hover position, the lengths of the 
pitch links will have to be adjusted to bring the 
stick back to the hover position. Shortening the 
pitch links of the forward rotor and lengthening 
the pitch links of the aft rotor equally by one full 
turn of the barrel will move the stick aft by ap- 
proximately one inch. If the stick is too far aft, 
reverse the procedure, shortening the aft pitch 
links and lengthening the forward pitch links. 


Note 


If the blades have been retracked many 
times since the last rigging check, it is 
desirable to check the autorotation rpm 
of the helicopter. If the rpm is not within 
the correct limits, decrease the lengths of 
all pitch links (both rotors) by equal 
amounts to increase the rpm. Increase 
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the length of all pitch links by equal 
amounts to decrease the rpm. 


2-75. SAMPLE BALANCE WEIGHT PROB- 
LEM. (See Table I.) 

a. It has been determined from the manifold 
pressure tracking plot that the red blade will re- 
quire seven weights in the trailing edge box and 
the green blade will require three weights in the 
leading edge box to bring their lines parallel to 
the line of the yellow reference blade (Table I, 
calculation 1). 

b. Since it is necessary to use an even number 
of weights, change the weights required by the 
red blade to six and the weights required by the 
green blade to two (Table I, calculation 2). 
Always consider the reference blade as being the 
correct blade in the set; never add weights to it 
other than those required to maintain balance in 
the rotor set. 


c. To.maintain blade set balance, the same 
number of weights must be added to each blade in 
the set. Therefore, take the largest number of 
weights required by any single blade and add that 
amount to all blades. Since the red blade requires 
the most weights (six in the trailing edge box), 
add six weights to all blades. If the other blades 
did not require tracking corrections, three weights 
would be placed in the leading edge box and three 
weights in the trailing edge box. This would have 
no effect on the blade line as shown on the track- 


TABLE | 


DETERMINING BALANCE WEIGHT 
CORRECTIONS 


Leading Trailing 

Blade Edge Box Edge Box 
CALCULATION 1 

їс: КЫНК е s ee AE 0 T 

ГЕНДЕ ТЕТІ tals w verona Туз 3 0 

Yellow: (reference) eg oot 0 0 
CALCULATION 2 

Red. y 85525:4:22 578 EE 0 6 

Green ҒЫ тыз a IU URINE 2 0 

Yellow (reference) ае 0 0 
CALCULATION 3 

Кеда ашам а oer dei hM S 0 6 

GREENS Ee 4 2 

Yellow. (теѓетепсе) os eme алыл 3 3 
CALCULATION 4 

Red, e Ee UE eie EE 3 0 

Gredt ода vic x Mester sce ste ас 1 2 

Yellow (reference) Л... 0 3 
CALCULATION 5 

Red: EL. Sue caes ayers НҚ 6 

Green Tautra MMS 5 4 

Yellow (reference) ................. 3 6 
CALCULATION 6 

Red... sutre ТОТА Б 0 2 

Green! Ae s аа SOR rete sis 2 0 

Yellow (reference) ....2.-2.-2.-.. 0 2 
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ing plot, but it would maintain balance in the 
rotor set. However, in step b., it has been deter- 
mined that the green blade requires two weights 
in the leading edge box. Since it is necessary to 
add six weights to that blade as determined in step 
c., place four weights in the leading edge box and 
two weights in the trailing edge box. This will re- 
tain the difference of two, which is necessary to 
correct the slope of the tracking line as deter- 
mined in step b. Since a total of six weights has 
been added, balance in the rotor set is maintained. 
The results of this step are shown in Table I, cal- 
culation 3. 

d. It is possible that some weights may be pres- 
ent in the balance boxes due to previous tracking 
corrections. If this is the case and it has been dis- 
closed that the weights shown in Table I, calcula- 
tion 4 are already present, the weights shown in 
Table I, calculation 4 must be added to the totals 
arrived at in step'c. The results are shown in Table 
I, calculation 5. 

e. If the weights shown in Table I, calculation 3 
were added to the blade balance boxes to give the 
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totals shown in Table I, calculation 5 correct track- 
ing would result. However, it is advisable to elim- 
inate as many weights as possible. In order to do 
this, count the lowest number of weights in any 
leading edge box (three in the red blade and yel- 
low blade leading edge boxes) and remove this 
number (three) from all the leading edge boxes. 
Since four is the least amount of weights required 
in any trailing edge box (green blade), remove 
four weights from all trailing edge boxes. This re- 
sults in the figures shown in Table I, calculation 6 
which are the amounts and positions of weights 
which must be present in the blades' balance boxes 
to correct the out-of-track condition caused by 
changes in manifold pressure. 


2-76. WOODEN BLADE SERVICE TEST. 


2-77. MATERIAL REQUIRED. This list in- 
cludes the necessary material to service test a 
wooden blade: 


Masking tape 1.0 in. wide 
Fed. Spec UU-T-106 
Cork Commercial, AR 
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WASHER, PART BOLT, PART 
NO. 22R1243-5 PT 22R1243-4 
WEIGHT, PART 
NO, 22R1243-2 
CHECK NUT "REFER TO 


AN150407 «9 NOTE B. 


NUT, AN364-1032 


© 
CONTAINER, PART ag ef 


NO, 22R1237-1 


STA 211.0 
(REF) 


BLOCK ASSEMBLY BALANCE ASSEMBLIES 


PART NO, 22R1218-11 PART NO, 22R1243-1 LA 


Notes 


A, ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS 
OTHERWISE NOTED 

B. COAT THREADED END OF FORWARD BALANCE 
ASSEMBLY WITH ANTI-SEIZE COMPOUND, SPEC 
JAN-A-669, WHEN INSTALLING IN CONTAINER 

C. LOCKWIRE THE BOLT HEADS TOGETHER AFTER 
INSTALLATION 

D. REFER TO PARAGRAPH 2-61 FOR DYNAMIC BAL- 
ANCING INFORMA TION 


Figure 2-124. Wooden Rotor Blade Dynamic Balancing 
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2-78. EQUIPMENT REQUIRED. This list in- 
cludes all the equipment required to service test a 
wooden blade. The materials required to fabricate 
the equipment are shown and listed in figure 10-4. 


Service Test Tool See figure 10-4 


2-79. SERVICE TEST PROCEDURE. When 
specifically noted in the text or on a repair figure, 
the rotor blades should be service tested to deter- 
mine the condition of the joints in the repaired 
areas and to reveal additional internal irregulari- 
ties. A minimum of 72 hours should elapse before 
subjecting the glued joints to a pressure test. The 
equipment as shown in figure 2-10 should be used 
as follows: 

a. Seal all vent holes, except the tip end vent 
hole, with masking tape or cork. 

b. Connect the service test equipment to a 
source of compressed air, within the limits of the 
pressure regulator. 

c. Adjust the pressure regulator to read zero 
psi. 

d. Insert the inflating pin in the tip end vent 
hole. 

e. Adjust the pressure regulator to read 2.9 psi. 

f. Check all vent holes to be certain they are 
sealed. 

g. Increase pressure to read 7.5 inches of mer- 
cury to 3.5 + 0.25 psi on the regulator. 

h. Check blade to determine that all bays are 
bulged. 

Note 


The inflating pin may be moved to other 
locations if better distribution of air 
pressure is required. Use vent holes 
where required. 


i. Tap the covers in the areas immediately over 
ribs and trailing edge strip for signs of unbond- 
ing. A dull hollow sound. indicates a void in the 
bond. 


j. Turn blade to other side and repeat step i. 


k. Increase pressure to read 9 + 0.5 inches of 
mercury or 4.5 + 0.25 psi and maintain for 15 
seconds. 


1. Listen for “popped” joints and look for large 
bowed-out areas. 


m. Release pressure within rotor blade. 
n. Remove masking tape from all vent holes. 


2-80. WOODEN BLADE REFINISHING. 


2-81. MATERIAL REQUIRED. This list in- 
cludes the necessary material to refinish a wooden 
blade. 


Masking tape 1.0 in. wide—AR, Fed. Spec UU-T-106 


Paper Commercial wrapping 
Sandpaper Wet or Dry-type No. 150, 240, 280, 
360 and 400 
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Burlap Commercial—AR 

Wood Filler Paste-type, Fed. Spec TT-F-336 
Mineral Spirits Fed. Spec TT-T-291 

Cloth Lint-free 


Varnish Clear, Fed. Spec TT-V-119 
Varnish Clear, Spec MIL-V-6894 
Naphtha Thinner for enamel and varnish, 
Fed. Spec TT-N-97 
Metal Type II (wipe off type), Spec MIL- 
Conditioner M-10578 
Enamel Light Gull Gray— 
Color No. 620, Spec MIL-E-5556 
Primer Zine-chromate, Spec MIL-P-6889 
Enamel Dull Black—Color 
No. 604, Spec MIL-E-5556 
Enamel Lusterless Red— 
Color No. 3115, Spec MIL-E-5556 
Enamel Lusterless Yellow— 
Color No. 3305, Spec MIL-E-5556 
Enamel Lusterless Green— 3 


Color No. 3433, Spec MIL-E-5556 
Wax Paste-type—JSI or equivalent 
Enamel Lusterless White— 

Color No. AN A601, Spec MIL-E-5556 
2-82. EQUIPMENT REQUIRED. This list in- 
cludes the necessary equipment to refinish a 
wooden blade. 
Flat—2.5 in. width 
Pressure-type, including 
suction cup, air pressure 

o regulator and necessary hose 

Container AR 

2-83. REFINISHING PROCEDURE. Prepare 
and refinish the blades in accordance with the fol- 
lowing paragraphs. 
2-84. Refinish the internal surfaces of the blade 
as follows: 


a. Mask the faying surfaces of parts to be 
bonded. 


Paint Brushes 
Spray Equipment 


Note 


The total difference in width between the 
actual faying surface and the masked 
area shall not exceed 0.250 inch. 


b. Brush on one coat of clear varnish, reduced 
to the proper consistency with naphtha. 

c. Allow to air dry for a minimum of four hours 
at room temperature. 

d. Brush on second coat of clear varnish. 


Note 


Second coat may be applied by spraying. 
Reduce clear varnish with naphtha to ob- 
tain a good spray consistency. Small 
parts, such as ribs, may be coated by dip- 
ping in a tank of clear varnish reduced 
to the proper consistency with naphtha. 
Use two dip applications. Final weight of 
dry varnish shall be 1.5-3.0 ounces per 
square yard. 


2-85. Refinish the external surfaces of the blade 
as follows: 
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a. Mask leading edge protective strips, socket 
and pin holes, during all painting operations. 

b. Mask the rotor blade tip cover until ready for 
applieation of rotor blade tip cover marking. 

c. Mask the trailing edge reinforcement assem- 
blies until after the last coat of varnish has dried 
as outlined in step m. 


d. Sand all external wood surfaces lightly with 
sandpaper, No. 240 or finer, to obtain a clean, 
smooth surface. Any wood surfaces which have 
been smeared with glue shall be sanded sufficiently 
to expose clean wood fibers. 

e. Remove all sanding dust by wiping with 
cloths. 

f. Apply wood filler on all external wood sur- 
faces, using a bristle brush or clean cloth. A suit- 
able mixture for brush application is obtained by 
adding 0.10 gallon of.mineral spirits to approxi- 
mately one pound of wood filler. 

g. Allow time for filler to lose its glossy appear- 
ance. Usually 10-20 minutes is required for this, 
depending on temperature of room. Then rub in a 
direction across grain, using burlap to work filler 
into wood pores. 

h. Clean surfaces with dry, lint-free cloth, rub- 
bing in a direction parallel with grain. 

i. Allow filler to dry at least 8 hours and sand 
lightly with No. 150 sandpaper to remove grain 
or surface roughness. 

j. Brush one coat of clear varnish, which is 
reduced two parts varnish to one part naphtha, 
on all external wood surfaces. 

k. Allow varnish to air dry until sufficiently 
hardened to sand. Then sand all external varnish- 
coated wood surfaces lightly with No. 150 sand- 
paper, or finer, to remove grain or surface rough- 
ness. 


1, Spray or brush second coat of clear varnish 
on all external wood surfaces. If spraying is used, 
reduce approximately 10 per cent with naphtha. 

m. Allow to air dry until sufficiently hardened 
to sand. This will take approximately 4—6 hours at 
room temperature. Then sand all external varnish- 
coated wood surfaces with No. 240 sandpaper to 
provide a slightly roughened surface. 

n. Remove masking tape from all surfaces of 
the trailing edge reinforcement assemblies. 

o. Prepare a metal conditioning solution, type 
II, in accordance with Federal Spec MIL-M- 
10578. 

p. Clean all the surfaces of the trailing edge 
reinforcement assemblies with metal conditioning 
solution, type II, in accordance with the pro- 
cedures in Federal Spec MIL-M-10578. 

q. Spray one coat of zinc-chromate primer on 
all exposed surfaces of the spar, root plates, trail- 
ing edge reinforcement assemblies, and socket 
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with exception of taper pin holes and lug bearing 
surfaces. 

r. Spray a minimum of three cross coats of 
black enamel, color No. 604, on the bottom surface 
of the rotor blade and all exposed surfaces of the 
spar, root plates, trailing edge reinforcement as- 
semblies, and socket with exception of taper pin 
holes and lug bearing surfaces. Reduce enamel 
with naphtha by adding one part naphtha to four 
parts enamel. 

s. Allow to air dry a minimum of two hours at 
room temperature after each coat. Then sand 
lightly with No. 400 sandpaper after each coat. 

t. Spray a minimum of three cross coats of 
light gull gray enamel, color No. 620, on the top 
surfaces of the rotor blade. Reduce enamel with 
naphtha by adding one part naphtha to four parts 
enamel. 

u. Allow to air dry a minimum of two hours at 
room temperature after each coat. Then sand 
lightly with No. 400 sandpaper after each coat. 

v. Mask off an area of the rotor blade to leave 
a 0.250 inch wide strip on top surface from protec- 
tive strip to trailing edge at station 160.0. 

w. Spray one light coat of black enamel, color 
No. 604, on exposed strip. 

X. Prepare each rotor blade tip, of a set, for ap- 
plieation of enamel by masking off tip cover and 
leading edge protective strip exposed area, top and 
bottom, from tip to a distance six inches from tip. 

y. Sand exposed area lightly with No. 400 sand- 
paper. 

z. Spray one light coat of lusterless red enamel, 
color No. 3115, on first rotor blade. 


aa. Spray one light coat of lusterless yellow 
enamel, color No. 3305, on second rotor blade. 
ab. Spray one light coat of lusterless green 
enamel, color No. 3433, on third rotor blade. 
ac. Wax the rotor blades as described in para- 
graph 2-93. 
Note 


Proper application of paste-type wax to 
the painted bottom surfaces of the rotor 
blade has no effect on the physical or 
aerodynamic rotor blade characteristics. 
Waxing results in a gloss finish which 
counteracts the black enamel applied to 
reduce light reflection. 


ad. Select the aft set of rotor blades and mask 
off an area 1.00 inch in width and around the root 
socket, approximately 5.75 inches outboard from 
the centerline of the taper pin holes through the 
root socket. 

ae. Brush one coat of white enamel, color No. 
601, on the unmasked area, and allow to dry. 
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SERIAL AND SET 

NUMBER, G, OF 

REFER TO NOTE C. v d SPAR 
(REF) 


CLAMP, PART 
NO, 22R1242-1 
(REF) 


BLADE INCIDENCE 
CHECK LINE. 


REFER TO NOTE D, TOP AND BOT- 


TOM SURFACES 


BOTTOM SUR- 
FACE (REF) 


WEIGHT AND BALANCE 
DATA, REFER 
TO NOTE C, 


TOP SUR- 
FACE (REF) 


BLADE COLOR CODE, 
REFER TO NOTE E. 


IDENTIFICA TION 
PLATE,PART NO, 3R1119-1 


> 


BLADE INCIDENCE 
LINE, 
REFER TO NOTE B, 


G, TAPERED HOLES 
Notes 


A. ALL DIMENSIONS ARE SHOWN IN INCHES 
UNLESS OTHERWISE NOTED 
B. WHITE LINE, REFER TO PARAGRAPH 
OUTBD END OF 2-89 
SPLIT SLEEVE C. YELLOW LETTERS AND NUMERALS, RE- 
FER TO PARAGRAPH 2-89. REFER TO 
PARAGRAPH 2-7 FOR INFORMATION ON 


OUTBD 
ae eee ROTOR BLADE IDENTIFICATION 
D. BLACK LINE, REFER TO PARAGRAPH 
2-85 
FWD AND AFT SET E, RED, YELLOW OR GREEN, REFER TO 
PARAGRAPH 2-85 


IDENTIFICA TION, 
. F. 
REFER TO NOTE F, ee LINE, REFER TO PARAGRAPH 


0.50 TYPICAL 


Figure 2-12B. Wooden Rotor Blade Marking and Refinishing 
Changed 15 September 1958 104A 
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Paragraphs 2-86 to 2-88 


Note 


The white stripe on the aft rotor bladés 
precludes the possibility of placing the 
aft rotor blades on the forward hub or 
the forward rotor blades on the aft hub. 


2-86. WOODEN ROTOR BLADE MARKING. 


2-87. MATERIAL REQUIRED. This list in- 
cludes the material necessary to mark a wooden 
rotor blade. 


Enamel White, Color No. 601, Spec 
MIL-E-5556 
Enamel Orange-Yellow, Color No. 614, 
. Spec MIL-E-5556 
Naphtha Fed. Spec TT-N-97, Type 1, 
: Grade B 
104B 
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Masking tape 
Paper 


Fed. Spec UU-T-106 
Commercial wrapping 


Note 


The numerical series associated with the 
listed colors are in accordance with the 
applicable standard bulletins. 


2-88. EQUIPMENT REQUIRED. This list in- 
cludes the equipment necessary to mark a wooden 
rotor blade. 


Stencil mask 
Spray equipment 


1.0 in. high letters—AR 

Pressure-type, including suc- 
tion cup, air pressure regu- 
lator, and necessary hose 
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2-89. MARKING PROCEDURE. See figure 
2-12B for information on marking. Rotor blade 
identification and weight and balance data, and 
socket incident line as originally stenciled on each 
rotor blade, should be restored, if necessary, as 
follows: 

a. Using a stencil mask containing the rotor 
blade serial number and rotor blade set number, 
spray one light coat of orange-yellow enamel, color 
No. 614, on the bottom surface of the rotor blade, 
so as to be legible from the trailing edge. Thin 
the enamel with naphtha as required for spraying. 


Note 


The first line, Serial No. 00-000, should 
begin at a distance of eight inches from 
the outboard edge clamp at the root end. 
The top of the letters should be 11 inches 
from, and .parallel with, the trailing 
edge. The second line, set No. 000, should 
be flush on the left with the first line and 
approximately one inch below the first 
line. 


b. Using a stencil mask containing the exact 
rotor blade weight in pounds, the spanwise center 
of gravity location from the centerline of rotation 
in inches, and the chordwise center of gravity 
location in per cent of the MAC, in order given 
and to one decimal place, spray one light coat of 
orange-yelow enamel, color No. 614, on the bot- 
tom surface of the rotor blade. Thin the enamel 
with naphtha as required for spraying. 


Note 


Accomplish in aecordance with Military 
Specification MIL-P-11747. Locate data 
(figures only) as a single line on the cen- 
terline of the spar and beginning two 
inches from the outboard edge of the 
rotor blade root clamp. For markings 
that identify the forward set of rotor 
blades from the aft set of rotor blades, 
see figure 2-12B. 


c. To assure alignment of the socket and the 
spar tube with relation to the correct rotor blade 
angle setting (socket incident line), mask off an 
area 2.50 inches long and 0.0625 inch wide along 
the aft face of the spar tube and overlapping the 
socket at least 0.500 inch. 

d. Apply one coat of white enamel, color No. 
601, to the unmasked area. 

e. Allow enamel to dry and remove masking 
tape. 

2-90. WOODEN ROTOR BLADE CLEANING 
AND WAXING. 


2.91. MATERIAL REQUIRED. This list in- 
Changed 15 March 1960 
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cludes the materials to clean and wax a wooden 
rotor blade. 


Cloth Commercial, lint-free 

Wax Paste-type, JSI or equivalent 
Soap Federal Specification P-S-598 
Water AR 

Naphtha Federal Specification TT-N-97, 


Type I, Grade B 
2-92. EQUIPMENT REQUIRED. The only 
equipment to clean and wax a wooden rotor blade 
is a container for water. 


2-98. CLEANING AND WAXING PROCE- 
DURE. The wooden. rotor blades should be 
cleaned frequently and a check made to determine 
whether the coating of wax on top surface of rotor 
blade should be renewed. Clean and wax the rotor 
blade as follows: 

a. Wash the entire rotor blade with a solution 
of water and mild soap, using a soft cloth. 

b. Rinse entire rotor blade thoroughly with 
water. 

c. If necessary, the old wax on top surface of 
rotor blade may be removed with a soft cloth and 
naphtha. 

d. Rewax the top surface of the rotor blade by 
applying a paste-type wax with a clean damp 
cloth. Apply a thin even coat of wax so that rotor 
blade balance is not affected. š 

e. Rewax the bottom surface of the rotor blade 
in accordance with the following procedure, ob- 
serving all limits and dimensions: 


1. Mask off an area in a spanwise direction, 
1.0 inches from the aft face of the leading 
edge protective strip from station 175.00 
to station 211.00. 

2. Mask off an area in à spanwise direction, 
3.5 inches from the aft face of the leading 
edge protective strip from station 0.00 to 
station 175.00. 

3. Apply wax to the masked off area with a 
clean damp cloth. 


Reapply wax as required when wax has 
eroded. The dimensions given must be 
adhered to, and the same amount of wax 
applied to one rotor blade in a set must 
be applied to the remaining two. rotor 
blades of the same set to ensure individ- 
ual rotor blade balance and rotor blade 
set balance is maintained. The vent holes 
in the bottom cover and tip cover must be 
kept open to relieve internal air pressure 
and to permit drainage of water. 


2-94, through 2-105. DELETED. 1 
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Notes 


SEE FIGURE 2-14 FOR NEGLIGIBLE DAMAGE INFORMATION 
SEE FIGURE 2-15 FOR ALIGNMENT DIMENSIONS 

SEE SHEET 3 OF THIS FIGURE FOR A COMPLETE BREAK- 
DOWN OF THE BOX ASSEMBLIES 

D. THIS ILLUSTRATION APPLICABLE TO FORWARD ROTOR 
BLADES ONLY. REFER TO PARAGRAPHS 2-36 THROUGH 
2-360 FOR INFORMATION ON AFT ROTOR BLADE CON- 
FIGURATION 


гүш 


TYPICAL 


68A 


Figure 2-13. Metal Rotor Blade (Sheet 1 of 4] 
106 Changed 15 March 1960 
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LOCK WIRE 


Figure 2-13. Metal Rotor Blade (Sheet 2 of 4) 
Changed 15 December 1958 107 


Section Il 


INBOARD BOX, INDEX NO, 72 


RIBS 


Notes 


ALL DIMENSIONS ARE SHOWN IN INCHES 
UNLESS OTHERWISE NOTED 

SEE FIGURE 2-14 FOR NEGLIGIBLE 
DAMAGE INFORMATION 

SEE FIGURE 2-15 FOR ALIGNMENT DI- 
MENSIONS 

CONSTRUCTION OF THE TIP AND BASIC 
BOX ASSEMBLIES IS SIMILAR, WITH THE 
EXCEPTION OF THE TWO OUTBOARD 
RIBS OF THE TIP BOX WHICH ARE AB- 
BREVIATED TO PERMIT ATTACHMENT 
OF THE TRACKING WEIGHTS ANCHOR TO 
THE AFT FACE OF THE SPAR 


Ж 


BOTTOM SKIN 
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Figure 2-13. Metal Rotor Blade (Sheet 3 of 4) 


ROTOR BLADE (REF) 
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TOP SKIN 


STA 
249.625 


BOTTOM SKIN 


ve TOP SKIN 


TIP BOX, INDEX NO, 68 
REFER TO NOTE D, 


BOTTOM SKIN 


STA 
261.625 


BASIC BOX, INDEX NO, 71 
REFER TO NOTE D, 


SEAL 


X 
TOP SKIN 
A 
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NOMENCLATURE PART NUMBER REPAIR REFERENCE 


1 PLUG 42R1047-2 NONREPAIRABLE 
2 NUT AN310-10 NONREPAIRABLE 
3 WASHER AN960-1016 NONREPAIRABLE 
4 COTTER PIN AN381 -4-12 NONREPAIRABLE 
5 SOCKET 42R1043-7 REFER TO NOTE E, 
6 WASHER AN916-8D NONREPAIRABLE 
7 BOLT AN28-88 NONREPAIRABLE 
TA PLUG 42R1450-1 NONREPAIRABLE 
8 RETAINER 107R1079-1 NONREPAIRABLE 
9 WASHER AN960-716 NONREPAIRABLE 
10 BOLT NAS464-7-12 NONREPAIRABLE 
10A STRAP END 42R1011-3 NONREPAIRABLE 
10B RIVET AN435M6-10 NONREPAIRABLE 
11 STRAP 42R1011-1 NONREPAIRABLE 
12 BLOCK 42R1011-5 NONREPAIRABLE 
13 DOUBLER 42R1071-2 NONREPAIRABLE 
14 CHANNEL 42R1071-1 NONREPAIRABLE 
14A RIVET AN427M5-8 NONREPAIRABLE 
14B SHIM 42R1070-5 NONREPAIRABLE 
15 WEIGHT 42R1075 NONREPAIRABLE 
15A RIVET AN435M3 NONREPAIRABLE 
16 SPACER 42R1069-1 NONREPAIRABLE 
17: 5РАСЕК 42R1089-1 NONREPAIRABLE 
18 BUSHING 42R1086-4 NONREPAIRABLE 
19 PLATE 42R1085-1 NONREPAIRABLE 
20 FILLER 42R1084-1 NONREPAIRABLE 
21 BUSHING 22R1086-2 NONREPAIRABLE 
22 CAP 42R1090-1 NONREPAIRABLE 
23 WASHER AN960-516 NONREPAIRABLE 
24 CHECK NUT AN316-5R NONREPAIRABLE 
25 NUT AN365-524 NONREPAIRABLE 
26 NUT AN310-8 NONREPAIRABLE 
27 CHECK NUT AN316-8R NONREPAIRABLE 
28 WASHER AN960-816 NONREPAIRABLE 
29 END PLATE 42R1083-1 NONREPAIRABLE 
30 BUSHING 42R1086-1 NONREPAIRABLE 
31 BUSHING 42R1086-5 NONREPAIRABLE 
32 BUSHING 42R1086-3 NONREPAIRABLE 
33 ROD 4281081-1 NONREPAIRABLE 
34 ROD 42R1080-1 NONREPAIRABLE 
35 PLATE 42R1082-1 NONREPAIRABLE 
36 PIN 42R1012-2 NONREPAIRABLE 
37 LUG 42R1088-1 NONREPAIRABLE 
38 BOLT AN27-19 NONREPAIRABLE 
39 WASHER AN960-716L NONREPAIRABLE 
40 WASHER AN960-716 NONREPAIRABLE 
41 NUT AN320-7 NONREPAIRABLE 
42 COTTER PIN AN381-3-12 NONREPAIRABLE 
43 RIVET AN435M6-10 NONREPAIRABLE 
44 RIVET AN426AD3 NONREPAIRABLE 
45 SCREW AN509-10R8 NONREPAIRABLE 
46 COVER ASSEMBLY 22R1372-1 REFER TO NOTE E, 
46A RIVET AN426AD3 NONREPAIRABLE 
47 BLOCK 22R1325-1 NONREPAIRABLE 
47А DOUBLER 22R1371-2 NONREPAIRABLE 
48 INSERT 22R1312-3 NONREPAIRABLE 
49 INSERT 22R1312-4 NONREPAIRABLE 
50 PLUG 22R1102-1 NONREPAIRABLE 
5l NUT AN363-524 NONREPAIRABLE 
52 STUD 42R1087-1 NONREPAIRABLE 
53 LOCK PLATE 42R1070-6 NONREPAIRABLE 
54 WEIGHT 22R1106-1 NONREPAIRABLE 
55 PLATE 42R1065-1 NONREPAIRABLE 
56 ANCHOR 42R1064-3 NONREPAIRABLE 
56A RIVET AN427M5 -6 NONREPAIRABLE 
56B RIVET AN435M5-6 NONREPAIRABLE 
57 SUPPORT 42R1070-4 NONREPAIRABLE 
58 WEIGHT 42R1070-2 NONREPAIRABLE 
59 LOCK PLATE 42R1070-3 NONREP AIRABLE 
60 NUT AN365 -524 NONREPAIRABLE 
61 ANCHOR 42R1063-1 ‘NONREPAIRABLE 
61A RIVET AN427M5-7 NONREPAIRABLE 
62 BOLT 4281067-1 NONREPAIRABLE 
63 CONTAINER ASSEMBLY 22R1101-1 NONREPAIRABLE 
64 PLUG 42R1002-3 NONREPAIRABLE 
65 SUPPORT, CONTAINER 22R1345-2 NONREPAIRABLE 
66 RIVET AN426AD3-4 NONREPAIRABLE 
67 SUPPORT 42R1059-1 NONREPAIRABLE 
67A ANCHOR NUT (NUS) 3600-2-02 NONREPAIRABLE 
68 BOX ASSEMBLY, TIP 42R1006-2 2-15A 
68A SEAL 42R1056-1 NONREPAIRABLE 
69 TRAILING EDGE 42R1003-12 2-15A 
70 TAB ASSEMBLY 22R1363-1 2-15A 
71 BOX ASSEMBLY, BASIC 42R1005-1 2-15A 
72 BOX ASSEMBLY, INBD ç 42R1004-1 2-15A 
72A DOUBLER 42R1003-15 2-15A 
72B DOUBLER 42R1003-14 2-15A 
73 SPAR 42R1042-1 2-15A 
74 NUT AN320-7 NONREPAIRABLE 
75 COTTER PIN AN381-3-12 NONREPAIRABLE 
76 BOLT AN180-37 NONREPAIRABLE 
TI NUT AN320-8 NONREPAIRABLE 
78 COTTER PIN AN381 -3-12 NONREPAIRABLE 


NAMEPLATE 42R1451-1 


NONREPAIRABLE 


Figure 2-13. Metal Rotor Blade [Sheet 4 of 4) 
Changed 15 December 1958 108A 
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CRITICAL AREA 


NON-CRITICAL 
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DETAIL A 
[ssl 


Section 11 


CIRCUMFERENTIAL SCRATCHES 


OR GROOVES WITHIN TAPER 
PIN HOLES, MAX DEPTH AFTER 


SECTOR 
NON-CRITICAL 


SCRATCHES OR GROOVES ON 
SURFACES OTHER THAN TAPER 
PIN HOLES. REFER TO NOTES E. AND F. 


REWORK—0. 005. REFER TO NOTE B. 


VERTICAL SCRATCHES OR GROOVES 
WITHIN TAPER PIN HOLES. 
TO NOTES B. AND C. 


REFER 


DETAIL B 


BOND VOIDS UNDER 


BOX SKINS, REFER 


TO NOTE D, 


AREA 
90° SECTOR 
CRITICAL AREA 
DETAIL B 
DETAIL A 

SCRATCHES, HOLES, DENTS; 

AND CREASES IN SPAR, 

REFER TO NOTE D. 

Notes 
A, ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS 


OTHERWISE NOTED 

THE TOTAL AREA AFFECTED IS NOT TO EXCEED 
MORE THAN 10 PER CENT OF THE TOTAL AREA 
OF ALL FOUR TAPER PIN HOLES, AND NO MORE 
THAN ONE-HALF OF THE 10 PER CENT AFFECTED 
AREA IS TO LIE WITHIN A SINGLE 90 DEGREE SEC- 
TOR 

VERTICAL. SCRATCHES OR GROOVES IN THE AREA 
DEFINED AS CRITICAL ARE NOT PERMITTED, 
VERTICAL SCRATCHES OR GROOVES IN THE AREA 
DEFINED AS NON-CRITICAL MAY HAVE A MAX 
DEPTH OF 0.005 AFTER REWORK 


BOND VOIDS 
UNDER DOUBLER, 
REFER TO NOTE D, 


SCRATCHES, CRACKS, 
DENTS,AND HOLES IN 
TRAILING EDGE AND 
BOX SKINS, REFER TO 
NOTE D, 


TRAILING EDGE STRAIGHT - 
NESS, REFER TO NOTE G, 


SEE FIGURE 2-15A FOR ADDITIONAL INFORMA- 
TION ON THE DISPOSITION OF MINOR DAMAGE 
SCRATCHESAND GROOVES, REGARDLESS OF DIREC- 
TION, WITHIN SHADED AREA MAY HAVE A MAX 
DEPTH OF 0.005 AFTER REWORK 

SCRATCHES OR GROOVES, REGARDLESS OF DIREC- 
TION, IN AREAS OTHER THAN THOSE SHADED AND 
THE TAPER PIN HOLES, MAY HAVE A MAX DEPTH 
OF 0.015 AFTER REWORK 

DEVIATIONS FROM STRAIGHTNESS ARE NOT CAUSE 
FOR REJECTION IF THE ROTOR BLADE IS STRUC- 
TURALLY SOUND, CAN BE TRACKED WITHIN LIM- 
ITS AND EXHIBITS GOOD FLIGHT CHARACTERISTICS 


Figure 2-14. Metal Rotor Blade Negligible Damage (Sheet 1 of 2) 
Changed 15 March 1960 
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Section II 


A. 


B. 


110 


T.O. 1H-21-3 


ACCEPTABLE LIMITS FOR SPAR LEADING EDGE CORROSION 
REE SV VEE Ts" 


SECT. B-B 


SECT. C-C 


0. 89 


Notes 


ALL DIMENSIONS ARE SHOWN IN INCHES UN- 
LESS OTHERWISE NOTED 

LIMITS SHOWN REPRESENT MAXIMUM COR- 
ROSION ADVANCEMENT IN A CHORDWISE DI- 
RECTION AS MEASURED AT THE SPECIFIC 
LOCATIONS SHOWN 


REFER TO PARAGRAPH 2-42 FOR INFORMATION 
ON TREATMENT OF CORROSION ON THE LEAD- 
ING EDGE 

LIMIT SHOWN IN SECTION A-A APPLIES FROM 
ROOT END THROUGH BOX NO. 10 


Figure 2-14. Metal Rotor Blade Negligible Damage (Sheet 2 of 2) 
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G, OF SPAR 
3.050 = 
— STA 1.00R 
STA 264. 00 
261.625 
ANGLE OF TWIST 
aE) 
BLADE TWIST IS A THEORETICAL 
UNIFORM TWIST OF 7° 21! FROM 
THE CENTERLINE OF ROTATION 
TO STA 264. 00 
CHORDLINE AT 
OF TWIST CHORDLINE AT 
STA 216.50 
{ | - LOCATE 6, 
===" OF TRIM TAB 
E ON G, OF BOX 
LiB NO. 11 WITHIN 
w Se 0.12. APPROX 
! PITCH AXIS, S TA 195. 00 
i 18.3 PER CENT 
| OF CHORD 
G, OF SPAR 
SECTION A-A 
TYPICAL SECTION THROUGH BLADE 
A A AERODYNAMIC PORTION 
A Å | OF ЅРАБ —4. 75 
90000055: 
40.125 
18.00 10-129 CONSTANT CHORD 
STA STA S9 
| 60. 85 60. 60 1.00R 
BOX NO. 
Notes STAP=—=3 TRANSITION ZONE 
46.08 OF SPAR 
A. ALL DIMENSIONS ARE SHOWN IN 
INCHES UNLESS OTHERWISE NOTED 
B. TOLERANCES UNLESS OTHERWISE 
STA - = MARKED АВЕ: n - STA 
29. 80 TWO PLACE DECIMALS- + 0.020 29:80 
%- Se THREE PLAGE DECIMALS — + 9.005 жен Di 
OF ROTATION 0.0 £ 0.0 OF ROTATION 


C. SEE FIGURE 2-14 FOR OTHER 
BLADE DIMENSIONS AND TOLER- 
ANCES 

Figure 2-15. Metal Rotor Blade Alignment 
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REPAIR FOR SCRATCHES, HOLES, AND CRACKS IN SPAR 
EEK ESTES TES 


INSPECTION AREA 
WITHIN ZONE 


261.625 
STA 
246.00 
INSPECTION ZONES 
EEESEDAULIISUEROSESNUSUUETCE DU IN T DEI 
ZONE A 
p 
p 
N SEA Notes 
31.35 
(INBD END OF SPAR) A. ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS 
STA OTHERWISE NOTED 
29. 80 B. RESTORATION OF ZINC-PLATING AND REFINISH- 
(G, OF TAPER PIN HOLES) ING IN BURNISHED AREAS SHOULD BE ACCOM- 


PLSIHED AS DESCRIBED IN PARAGRAPHS 2-60A 
THROUGH 2-60H 


REMOVE BY BURNISHING 
WITH CROCUS CLOTH 


C -I 
B.I 


А -I&II ANY DIRECTION - MAX DEPTH 0.015 


REMOVE BY BURNISHING, 
BLEND OVER 50 TIMES 
DEPTH OF SCRATCH 


REMOVE BY BURNISHING, 
BLEND OVER 30 TIMES 
DEPTH OF SCRATCH 


HOLES ABC AD NO HOLES PERMITTED ata 
CRACKS AB CD NO HOLES PERMITTED NE ЕЕ» 


Figure 2-15A. Metal Rotor Blade Repairs (Sheet 1 of 6) 
110B Changed 15 March 1960 
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INSPECTION AREA 


Section II 


REPAIR FOR DENTS AND CREASES IN SPAR 


WITHIN ZONE 


LO 


AREA OF 
ALLOWABLE 
DENTS 


ы 


INSPECTION ZONES 


DETERMINA TION OF DEPTH AND DISTANCE 
BETWEEN ADJACENT DENTS 


DEPTH 
STA (INBD END OF SPAR) OF 
29.80 STRAIGHT DENT 


SECTION THROUGH 


(G, OF TAPER PIN HOLES) SPAR, 


TYPICAL 


EDGE 
“сщ 


ТҮРЕ OF DAMAGE 


SCRATCHES IN 
DENTED AREA 


ACCEP TABILITY LIMITS 


MAX DEP TH 0, 045 
MAX DEP TH 0, 060 


сам 0 MIN 


REPAIR METHOD 


CREASES 


Notes 


A. ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS 
OTHERWISE NOTED 

В, ANY DENT DEEPER THAN 0.020 WITH A MINIMUM 
WIDTH LESS THAN 150 TIMES THE DENT OR BULGE 
DEPTH SHALL BE TERMED A CREASE 


A,B,C,D | NONE PERMITTED, REFER TO NOTE В, 


‚О | МАХ DEPTH - LESS THAN 50 PER CENT OF | REFER TO NOTE D. 
ALLOWABLE LIMITS IN UNDENTED AREAS 


C. 


D, 


NO SHARP DENTS ARE PERMITTED AS INTERNAL 
DAMAGE MAY BE PRESENT 

REMOVE BY BURNISHING AND BLEND IN ACCORD- 
ANCE WITH ZONE LIMITATIONS AS SHOWN ON 
SHEET 1 OF THIS FIGURE 


Figure 2-15A. Metal Rotor Blade Repairs (Sheet 2 of 6) 


Changed 15 March 1960 
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REPAIR FOR SCRATCHES, CRACKS, DENTS AND HOLES IN BOX ASSEMBLIES AND TRAILING EDGE 
Шинээ 


STA 
STA 261.625 
246. 00 ct 


INSPECTION ZONES 
— A 


INSPECTION AREA 
WITHIN ZONE 


(G, OF TAPER PIN HOLES) 


AREA I 


A. ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS pow 
OTHERWISE NOTED 

B. REPAIR CRACKS AND HOLES AS DESCRIBED IN шоо 
PARAGRAPHS 2-47 THROUGH 2-50 B 

C. REPAIR CRACKS AS DESCRIBED IN PARAGRAPHS 
2-50A THROUGH 2-50D ARES 


ARB =, 
АВТ 
MAX DEPTH 0. 004 
MAX DEPTH 0.025 


REMOVE BY BURNISHING 


MAX DEPTH 0,007 FOR BLEND OVER 50 TIMES 
0.070 THICKNESS Rees STE 


MAX DEPTH 0,050, IF NOT 
ABRUPT, DENT LENGTH 
TO BE MIN 20 TIMES DEPTH 
MAX DEPTH 0,125, TO BE 
CONTAINED LOCALLY 


MAX DIA 1,0 NO ROUGH 
EDGES, BETWEEN RIBS 
ONLY 


Figure 2-15A. Metal Rotor Blade Repairs [Sheet 3 of 6) 
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REPAIR FOR BOND VOIDS UNDER DOUBLERS AND LOOSE WEIGHT ASSEMBLY RIVETS 
ERE ES TS ET Ene ro EE EEE ED EERSTE) 


АХ427М5-8 RIVETS 
MUST BE FLUSH WITH 
EXTERNAL CONTOUR 


WEIGHT ASSEMBLY, PART 

МО, 42R1010-5 THROUGH +19, 
DETERMINED BY ROTOR BLADE 
CHECK FOR LOOSE BALANCING FOR INTERCHANGE - 


OR COCKED RIVETS ABILITY 


DETAIL A 
EE 


DETAIL B 
DETAIL A 


REFER TO NOTES 
AI CBE (Gh: AND р; 


DETAIL B 
ST 


BOND VOID LIMITATIONS OF DOUBLERS, 
PART NUMBER 42R1003-14 AND -15 Notes 


A, NO OVERLAPPING BOND VOIDS BETWEEN AREAS 
A AND B OR A AND C 

B. DOUBLER PART NUMBER 42R1003-15 SHOWN, -14 
OPPOSITE 

C, BOND VOIDS EXCEEDING LIMITATIONS NOTED IN 
CHART NECESSITATE DOUBLER REPLACEMENT 

D, CHECK DOUBLER FOR BOND VOIDS USING THICK- 
NESS GAGE 

E, ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS 
OTHERWISE NOTED 


Figure 2-15A. Metal Rotor Blade Repairs (Sheet 4 of 6) 
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BOX SKIN 
TO SPAR 
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LIMITATIONS AND REPAIRS FOR BOX SKIN BOND VOIDS ЭЛ 
[E TSE 


BONDED AREAS 


BOX SKIN 
TO RIB 


BOX SKIN TO 
TRAILING EDGE 


BOX IDENTIFICATION 
Gna eee 


STA 
261. 625 
DETAIL A 


DETAIL A 
EEE 


REFER TO NOTE D. MIN PITCH—1.0 


MAX PERMISSIBLE 


VOIDED AREA BOX NUMBER 


LENGTH SINGLE OR 


ACCUMULATED VOIDS 


ЕҢ 
i 
2 THRU 6 


7 THRU 13 
14 THRU 16 


BOX SKIN TO SPAR 


REFER TO 
NOTE B. 


SAME AS ABOVE 


SAME AS ABOVE 


BOX SKIN TO TE 


EXCEPT REFER 


AN470B4 OR AN470A4 
RIVETS. MAX OF 2 RIVETS 
PER VOID OR PER BOX, 
MIN EDGE DISTANCE —0. 250 


TO NOTES C, AND D, 


Notes 

ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS 
OTHERWISE NOTED 

VOIDS EXCEEDING 0.50 LENGTH SHALL HAVE A 
PATCH APPLIED OVER THE VOIDED AREA, REFER 
TO PARAGRAPH 2-47 FOR INFORMATION ON 
PATCHING 

VOIDS EXCEEDING 1.0 LENGTH SHALL HAVE A 
PATCH APPLIED OVER THE VOIDED AREA, REFER 
TO PARAGRAPH 2-47 FOR INFORMATION ON 
PATCHING 

VOIDS RANGING IN LENGTH FROM 1.0 TO 2.0 BE- 
TWEEN BOX SKIN AND TRAILING EDGE AND ONLY 
ON BOX NUMBERS 14, 15, AND 16, MAY BE RE- 
PAIRED BY RIVETING IF A REPLACEMENT ROTOR 
BLADE IS NOT AVAILABLE, REPAIR AS FOLLOWS: 


`1. LOCATE RIVETS AS SHOWN IN DETAIL А 


E, 


2. RIVET HOLES MUST BE DRILLED WITH CARE 
AND DEBURRED 
3. ALL DRIVEN RIVETS SHALL HAVE BOTH 
HEADS REDUCED TO A HEIGHT OF 0.03125 BY 
FILING, PROTECT AREAS WITH MASKING 
TAPE, FED, SPEC U U-T-106 
A MAXIMUM ACCUMULATED VOID LENGTH OF 2,0 
IS PERMISSIBLE IN ANY BOX SKIN TO RIB BOND, 
A MAXIMUM OF 10 RIBS PER ROTOR BLADE MAY 
CONTAIN THE MAXIMUM PERMISSIBLE VOIDS PRO- 
VIDED NO TWO ADJACENT RIBS ARE VOIDED 
COMPONENTS MUST BE REPLACED OR REBONDED 
IF THE LIMITATIONS ON THIS SHEET ARE EX- 
CEEDED 


Figure 2-15A. Metal Rotor Blade Repairs (Sheet 5 of 6) 
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REPAIR FOR CRACKS IN TRAILING EDGE 
22 222222 22 ы 2 еі ін а ы е: 


BOX SKIN RADIUS 


TRIMMED CRACK 


223 


<2 


G, OF CRACK 
AND FATCH 


PATCHES (TYPE I OR TYPE II), 
POSITION PATCH SO THAT 
CENTERLINE OF PATCH ALIGNS 
WITH CENTERLINE OF CRACK 
AND FORWARD AND AFT EDGES 
OF PATCH ARE FLUSH WITH 
BOX SKIN RADIUS AND AFT EDGE 
OF TRAILING EDGE 


TYPE II PATCH 
REFER TO NOTE С, 
кыйласынан ET 


USE TYPE II PATCH 

FOR CRACKS BETWEEN 
BOXES OUTBOARD OF 
BOX 1 


USE TYFE I PATCH 
— FOR CRACKS BETWEEN > 

STA BOX 1 AND BOX 2 
60.85 0.550 FLAT PLUS 0.02, MINUS 0.00. 


. NS B OBTAIN CORRECT PATCH THICK- 
= 1 NESS FOR THIS AREA BY UNDER- 


SAA CUTTING 0.025 PLUS OR MINUS 
1.650 0.008. FOR LENGTH OF PATCH, 
ded 0.125 MINIMUM RADIUS WHERE 


PATCH THICKNESS CHANGES 


0.125 RADIUS WHERE 
PATCH THICKNESS CHANGES 


223 0.550 FLAT PLUS 0.02, MINUS 0.00. 


OBTAIN CORRECT PATCH THICKNESS 
FOR THIS AREA BY UNDERCUTTING 
0.050 PLUS OR MINUS 0.003 FOR 

ONE HALF LENGTH OF PATCH, 0.125 
MINIMUM RADIUS WHERE PATCH 
THICKNESS CHANGES, UNDERCUT 
0,025 PLUS OR MINUS 0.003 OTHER 


HALF LENGTH OF PATCH 


Notes 
A. ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS C. FABRICATE TYPE II PATCH FROM 2024- TÉ ALCLAD 
OTHERWISE NOTED : ALUMINUM, 0,072 THICK, TWO PATCHES REQUIRED 
B. FABRICATE TYPE I PATCH FROM 2024-Т6 ALCLAD FOR EACH CRACK 
ALUMINUM, 0.100 THICK, ONE LEFT HAND AND D. REFER TO PARAGRAPHS 2-50A THROUGH 2-50D 
ONE RIGHT HAND PATCH REQUIRED FOR EACH FOR REPAIR PROCEDURE 


CRACK 


Figure 2-15A. Metal Rotor Blade Repairs (Sheet 6 of 6) 
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2-106. RAINSHIELD. 


2-107. TYPE OF CONSTRUCTION. (See figure 
2-16.) The rainshield consists of a formed cone 
made of 2024 aluminum alloy; a channel of the 
same material, riveted to the outer edge of the 
І cone, a collar machined from 4340 hardened steel 
bolted to the inner edge of the cone, and five ex- 
truded T-sections of 2024 aluminum alloy. The 
T-sections are spaced between holes and formed 
areas in the top of the cone and are riveted and 
bolted to the cone top and collar, respectively. The 
holes in the cone top allow passage of the rotor 
pitch links and are reinforced by 2024 aluminum 
alloy rings riveted to the cone top. Nut plates in 
the ring provide for attachment of rubber boots 
which surround the pitch links. The rainshield is 
secured to the top of the upper control assembly 
by 12 bolts. 


2-108. NEGLIGIBLE DAMAGE. (See figure 4- 
81.  Negligible damage is that damage which 
can be permitted to exist as is or be corrected by a 
simple procedure, such as the removal of a dent or 


small damaged area, without placing restrictions ` 


on flight. Cover small holes in the formed cone 
and channel, classified as negligible, with a doped 
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fabrie patch. Refer to Section VII of this man- 
ual for information on the application of fabric 
patches on sheet metal. This paragraph is not ap- 
plicable to the rubber boots of the rainshield. Any 
damage to the rubber boots necessitates replace- 
ment. Negligible damage to the cast aluminum col- 
lar must be limited to nicks and scratches not to 
exceed 0.040 inch in depth after burnishing and 
not to interfere with the installation, removal or 
function of the rainshield. The burnished areas 
must clear all bolts, rivets, and radii by at least 
0.750 inch. Information on negligible damage to 
the extruded T-sections of the rainshield will be 
found in Section VIII of this manual. 


2-109. DAMAGE REPAIRABLE BY PATCH- 
ING. Damage to the rainshield, with the excep- 
tion of the rubber boots, cast aluminum collar and 
extruded sections, that exceeds the specified neg- 
ligible limits may be repaired by methods found in 
Appendix II, figures B-1 and B-3. For repairs in 
specific locations, see figure 2-16. This paragraph 
is not applicable to the rubber boots or the cast 
aluminum collar of the rainshield. Any damage to 
the rubber boots or damage more extensive than 
that described as negligible for the cast aluminum 
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collar necessitates replacement, See Appendix II, 
figure B-2 and Section VIII, figure 8-1 for repairs 
to extrusions. 


2-110. DAMAGE REPAIRABLE BY INSER- 
TION. Damage to the rainshield, with the excep- 
tion of the rubber boots, cast aluminum collar and 
extruded sections, may be repaired by methods 
found in Appendix II, figures B-1 and B-3. For re- 
pairs in specific locations, see figure 2-16. This 
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paragraph is not applicable to the rubber boots or 
the cast aluminum collar of the rainshield. Any 
damage to the rubber boots or damage more ex- 
tensive than that described as negligible for the 
cast aluminum collar necessitates replacement. 
See Appendix II, figure B-2 and Section VIII, fig- 
ure 8-1 for repairs to extrusions. 


2-111. DAMAGE NECESSITATING REPLACE- 
MENT. Any damage to the rubber boots will 
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ORANGE-YELLOW COLORED 
AREA INDICATING TIP PATH 
PLANE, REFER TO NOTE D. 


ROTOR BLADE INCIDENCE CHECK LINE. DEAN 
REFER TO NOTE D. — 


TOP SURFACE 
OF ROTOR BLADE 


DETAIL C 
EET SSE 
WEIGHT AND BALANCE, AND 
SERIAL NO, INFORMATION. 
REFER TO NOTE D. 
REFER TO 
NOTE C. 
REFER TO 
NOTE B. 
= REFER TO 
NOTE A, B 224 
DETAIL B Cuan 
JER 
DETAIL A ache 
+ c 


NAMEPLATE. 


BOTTOM SURFACE 
SEE FIGURE 2-13 


OF ROTOR BLADE 


DETAIL B 
ho ee 
WHITE STRIPE. USED TO 
IDENTIFY AFT ROTOR 
BLADES, REFER TO 
NOTE D. 
DETAIL A 
ETTE 
Notes 
A, ROTOR BLADE WEIGHT TO NEAREST TENTH OF DISTANCE, CHORDWISE FROM LEADING EDGE 
A POUND (PER CENT OF MAC) 
B. CENTER OF GRAVITY DISTANCE, SPANWISE FROM D, REFER TO PARAGRAPHS 2-60E THROUGH 2-60H 
THE CENTERLINE OF ROTATION FOR MATERIAL AND EQUIPMENT REQUIRED AND 
C. ROTOR BLADE DYNAMIC CENTER-OF GRAVITY REFINISHING AND MARKING PROCEDURE 


Figure 2-15B. Metal Rotor Blade Refinishing and Re-marking 
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REFER TO NOTE B. 


AN470AD4—MIN 3 
RIVETS PER ROW 
EACH LEG OF 
ANGLE EACH SIDE 
OF SPLICE. 

MAX PITCH—0.468 


Notes 


A. FOR GENERAL REPAIR NOTES RE- 
FER TO SECTION I 
REINFORCEMENT (| AND 4) B. SEE FIGURE 8-1 AND APPENDIX 


AN470AD4 
MAX PITCH—0.468 


3 AND FILLER (2) ARE СИТ, П, FIGURE B-2, FOR REPLACE- 
MENT AND TYPICAL REPAIR IN- 
< їг FROM OUTBOARD FORMATION ON EXTRUSIONS 


C. ALL DIMENSIONS ARE SHOWN IN 
INCHES UNLESS OTHERWISE 
NOTED 


AN470AD4—MIN 12 
RIVETS ON THIS AND 
OPPOSITE SIDE OF DAM- 
AGE, NOT INCLUDING 
STIFFENER REPAIR RIVETS. 
MAX PITCH—0.625 
ROW DISTANCE—0.48 I 


AN470AD4—MIN 31 
RIVETS, TWO ROWS, NOT 
INCLUDING CHANNEL 
REPAIR RIVETS. 

MAX PITCH—0.625 

ROW DISTANCE—0.375 


AN470AD4—MIN 4 
RIVETS EACH SIDE 

OF DAMAGE. BOTH 

LEGS OF REINFORCEMENT. 
MAX PITCH—0.375 


Repair Parts 


STIFFENER REINFORCEMENT—0.056** 
FILLER—0.050** 

FILLER—0.050** 

STIFFENER REINFORCEMENT—0.056** 
CONE REINFORCEMENT—0.032** 
CONE REPLACEMENT—0.025** 
CONE REPLACEMENT—0.032** 
CHANNEL PATCH—0.032** 


CHANNEL REINFORCEMENT—0.032** 
** 245-Т ALCLAD ALUMINUM 


3000. SL ON UT SANDE 


AN470AD4—MIN 10 
RIVETS, 4 ROWS, EACH AN470AD4—MIN 4 
SIDE OF DAMAGE. RIVETS EACH SIDE 
MAX PITCH—0.750 OF DAMAGE. 

ROW DISTANCE—0.375 MAX PITCH—0.375 MIN RADIUS—0.120 


Figure 2-16. Rainshield Repairs 
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necessitate replacement. The loss of a major por- 
tion of the cone, including the extruded sections, 
will necessitate replacement of these parts depend- 
ing on individual judgment. Damage more exten- 
sive than that described as negligible for the cast 
aluminum collar necessitates replacement of the 
collar. 


2-112. DRIVE SYSTEM. 


2.113. DESCRIPTION. (See figure 2-1.) The 
drive system consists of three shaft assemblies be- 
tween a forward and central transmission, three 
shaft assemblies between a central and an aft 
transmission, and a single shaft assembly between 
the central transmission and the engine. Fingered 
adapters are riveted to each end of all shafts and 
similar adapters are bolted to the splined trans- 
mission shafts and engine hub. The shafts are 
joined to the engine, the transmissions and where 
their ends meet by flexible couplings. The cou- 
plings: are: mounted between the adapters and 
secured with bolts. Every flexible coupling is 
composed of approximately 21 individual plates. 
The individual plates are each 0.012 inch in thick- 
ness and are made of full hard corrosion-resistant 
steel. Support of the shafts is attained at two 
points between each transmission by a bearing 
support attached to the structure of the heli- 
copter. See figure 2-18 for drive shaft alignment 
dimensions. Refer to the Technical Manuals Over- 
haul Instructions, for information on the trans- 
missions. 


2-114. DRIVE SHAFTS. 


2-115. TYPE OF CONSTRUCTION. (See figure 
2-17.) The seven shafts of the drive system are, 
basically, of the same construction and are made 
of 2024 aluminum alloy tubing with a forged 
adapter, of 2014 aluminum alloy, secured to each 
end by two rows of AN470AD8 rivets. The shafts 
represent two different diameters and four dif- 
ferent lengths of tubing. 


2-116. NEGLIGIBLE DAMAGE. (See figure 2- 
17.) Negligible damage to the drive shaft assem- 
blies must be held to limits found in a chart and 
notes on figure 2-17. 

2-117. DAMAGE REPAIRABLE BY PATCH- 
ING. Not applicable to drive shaft assemblies. 
2-118. DAMAGE REPAIRABLE BY INSER- 
TION. Not applicable to drive shaft assemblies. 
2-119. DAMAGE NECESSITATING REPLACE- 
MENT. Damage to the drive shaft assemblies 
more extensive than that classified as negligible 
necessitates replacement. 

2-119A. DAMAGE NECESSITATING REBAL- 
ANCING. Rebalancing of an individual drive 
shaft assembly is necessary only to determine the 
size of an original balance weight, when a visual 
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inspection reveals that a balance weight has been 
thrown. 
2-120. REBALANCING DRIVE SHAFTS. 


2-121. MATERIAL REQUIRED. This list in- 
cludes the materials to dynamically balance engine 
and transmission drive shaft assemblies. 


Rivets Part No. CKL-P5G conical keystone 
lock blind rivets. HKM 

Rivets Part No. CKL-P5E conical keystone 
lock blind rivets. HKM 

Bolts AR 

Washers AR 

Nuts AR 

Sheet Alu- 0.025 in. thick, Federal Specification 

minum QQ-A-362 
Steel Rod 0.125 diameter, Military Specification 
MIL-S-6758 


2-122. EQUIPMENT REQUIRED. This list in- 
cludes the equipment to dynamically balance en- 
gine and transmission drive shaft assemblies. 
Refer to paragraph 2-136 for information on spe- 
cial tools. 


Dynamic Balancing Part No. 22D3046DYBA- 


Machine 1; equipped with vibra- 
tion analyzer, Interna- 
tional Research and 
Development Co 

Drive Shaft Adapters Part No. 22D3046DYBA- 


2, 42D3056DYBA-1 


Dynamie Balancing Model 375-R. Bear Pre- 


Machine cision Tools 

Drive Shaft Adap- Bear Precision Tools 
ters 

Rivet Gun Part No. CP350 equipped 


with a Part No. 78976 
or 78982 nose assem- 
bly—HKM 

Drive Shaft Weight 


Clamps See figure 10-9 
Drive Shaft Balance 
Weights See figure 2-19 


2-123. DYNAMIC BALANCING. (See figure 
2-19.) All equipment mounted on the drive shaft 
during balancing operations must be prebalanced 
in sets before use. This equipment includes the 
drive shaft clamps and the necessary hardware. 
2-124, Balance the drive shaft clamps as follows: 

a. Drill a 0.128-inch hole through the center of 
an 0.025-inch thick aluminum disc, having a diam- 
eter equal to that of the drive shaft. 

b. Cut a piece of 0.125-inch diameter steel rod, 
to a length of approximately four inches. 

c. Insert the rod through the hole in the disc 
and support the assembly on two level knife edges 
set at equal heights. (See figure 2-19.) 

d. Allow the disc to rotate freely until it comes 
to a stop. 

e. Mark the bottom-most point of the disc with 
crayon indicating the heavy side. 


f. Remove metal from heavy side by filing 
lightly. 
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Notes 


NICKS AND SCRATCHES TO BE 
CLASSIFIED AS NEGLIGIBLE 
MUST BE SMOOTHED OUT AND 
MUST CLEAR BOLT HOLES AND 
RIVETS BY AT LEAST 0.750 
DENTS ARE NOT TO BE 
CLASSIFIED AS NEGLIGIBLE 
UNLESS THEY ARE FREE OF 
ABRASIONS AND SCRATCHES. A 
TUBE MAY NOT HAVE MORE 
THAN ONE DENT 


SPACER (LAMINATED) 


RETAINER 
ADAPTER 


HOUSING (INCLUDING SEAL, 
BEARING AND SPACERS) 


Notes 


C. SCRATCHES MUST ВЕ BURNISHED 
SMOOTH AND BURNISHING MUST NOT 
EXCEED VALUE GIVEN FOR DEPTH OF 
SCRATCH 2 

D. THE APPLICATION OF HEAT TO ANY 
PART OF DRIVE SYSTEM IS NOT PER- 
MITTED 

E. REFER TO PARAGRAPH 2-120 IF EX- 
CESSIVE NEGLIGIBLE DAMAGE EXISTS 
AND BEFORE INSTALLING SHAFTS IN 
HELICOPTER ЁС 

F. ALL DIMENSIONS ARE SHOWN IN EN 
INCHES UNLESS OTHERWISE NOTED Vs 

G. CLEARANCE BETWEEN ^ ADAPTER (6) һе 
SPACERS ТО BE 0.030 MAXIMUM и 


3 


2 ENGINE LOCATION (REF) 


' 
1 


D 
3 
[TE 
Soa MAX ALLOWABLE DEPTH 
wv LA INDEX 4 
Ner N NO. NOMENCLATURE Dents Scratches 
Refer to Note B. Refer to Note C. 
1 TRANSMISSION CASE — 0. 040% 
2 ADAPTER 23 0. 040** 
3 TUBE 0. 040 0.014 


*Refer to Note A. 


Figure 2-17. Drive System Negligible Damage 
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Note 


A frequent check is required to ensure 
that too much metal is not removed. 
When properly balanced, the disc will 
not rotate about the rod when placed in 
any position. 


g. Position drive shaft clamp around perimeter 
of disc and tighten securely. Rotate dise, and ob- 
serve and mark lightest (top) side of disc. 

h. Add small amounts of solder to light side of 
clamp until clamp and disc do not rotate about 
rod when placed in any position. 


2-125. Balance the hardware as follows: 

a. Use a balance scale accurate to one one-hun- 
dredth of a gram and determine the lightest bolt, 
nut, and washer of the complete set to be used. 

b. Balance out the remaining hardware sets 
against the light set by carefully filing excess 
weight from heavy parts. Parts must balance out 
to within one-tenth of one gram. 


2-126. Balance the drive shafts as follows: 

a. Install one drive shaft adapter with required 
bolts, nuts, and washers to each end of shaft as- 
sembly. The same number of washers must be 
used at each bolt attachment. 

b. Place shaft assembly and adapters in the 
dynamic balancing machine. 

c. Rotate shaft assembly at a speed of 1050 rpm 
on the model 375-R machine or 1350 rpm on the 
Part No. 22D3046DYBA-1 model machine. 


2-126A. Use the model 375-R machine as follows: 

a. Read automatic spark indicator for location 
of unbalance at each end of shaft assembly, then 
stop machine. 

b. Install two drive shaft clamps at each end 
of shaft assembly with the weight retainer slots 
at 150 degrees to each other and 75 degrees to the 
indicated unbalanced location. Place one balancing 
weight, Part No. PHS 40701-1 or -5, in the slotted 
weight retainer of each clamp and tighten clamps 
on shaft. 

c. Rotate shaft on machine, read spark indi- 
cator, and note location of unbalance. Stop ma- 
chine and rotate balancing weights toward loca- 
tion of unbalance. 

d. Repeat step c. until drive shaft is balanced 
to within a full dial indicator reading of 0.001 
inch. 
2-126B. Use the Part No. 22D3046DYBA-1 model 
machine as follows: 

a. Place the switch (P.U.—O.S.C.) in the ex- 
treme counterclockwise position and, with the 
shaft rotating, aim the stroboscopic light at one 
of the adapters. 

b. Note the location of any one of the reference 
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numbers on the adapter indicated by the light, and 
stop machine. 

c. Install two balancing clamps at the same end 
of the shaft assembly in the balancing plane, but 
anywhere on the circumference. 


Note 


Position the weight retainer slots at 
about 150 degrees to each other. 


d. Place either the PHS 40701-1 or -5 weight 
in the slotted weight retainer of each clamp and 
tighten clamps. 

e. Start the machine and note the lighted posi- 
tion of the same reference number as noted in 
step b. 

f. Determine the angular shift between the two 
locations. 


Note 


If no angular shift occurs, but amplitude 
and vibration increase, the location of 
unbalance is 180 degrees from a radius 
bisecting the 150-degree angle. 


£. Move one of the weights in a direction op- 
posite the indicated shift, making sure that the 
angle between the weights is a maximum of 150 
degrees. 


Note 


If the measures taken in step g. amplify 
vibration, move both weights opposite in 
direction to the indicated shift, keeping 
an angle of 150 degrees between weights. 


h. Start the machine and note the lighted posi- 
tion of the same reference number as noted in 
step b. 

i. Repeat steps f. and g. until reference number 
noted in step b. returns to its original indicated 
position. 

j. Repeat steps a. through i. on the opposite 
end of the shaft. 

k. Start the machine and note the amplitude of 
unbalance. 

l. Rotate the weights so that the angle between 
them at each end closes equally toward a radius 
bisecting the angle at which they are set. 

m. Repeat steps a. through I. until shaft assem- 
bly shows no more than a dial indicator reading of 
0.003 out of balance. 


Note 


If the two balance weights Part No. PHS 
40701-1 or -5 do not add sufficient weight, 
the remaining weights, Part No. PHS 
40701-2, -3, and -4, or -6, -7, and -8, 
whichever is applicable, may be substi- 
tuted in any combination provided a max- 
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imum of four weights are used on each 
end of the shaft. 


2.196C. Attach the weights as follows: 

a. Drill and ream eight 0.1595-0.1685 inch 
diameter holes through the four pilot-drilled bal- 
ancing weights. 

Note 


For balance weights having three pilot- 
drilled holes per weight, drill and ream 
twelve 0.161 inch diameter holes through 
the four pilot-drilled weights and tube. 
Remove burrs from weights and tube be- 
fore riveting. 


b. Attach the four balancing weights to the 
shaft with Cleco fasteners, then remove the drive 
shaft clamps. 

c. Remove one Cleco fastener at a time from 
each balancing weight and install a Part No. 
CKL-P5G (Part No. CKL-P5E for -5 and -6 
weights) conical keystone lock blind rivet in its 
position. 

d. Start machine and recheck to specified full 
dial indicator reading at each end of drive shaft. 

e. Inspect rivets through the four balancing 
weights, and remove the balanced shaft from the 
balancing machine. Remove drive shaft adapters 
from the shaft. 


2-127 DRIVE SYSTEM ALIGNMENT. 


2.128. GENERAL. Subsequent paragraphs con- 
tain information to check the alignment of the 
drive shafting and transmissions. Alignment 
checking procedures are described for components 
and conditions as follows: 

a. Drive Shafting—Transmissions installed. 

b. Drive Shafting—Transmissions removed. 

c. Drive Shafting—Alternate “method with 
transmissions installed. 

d. Transmissions—Engine installed. 

e, Transmissions—Engine removed. 

f. Transmissions—Alternate method. 

g. Engine Mount. 


2-129. An alignment check of the drive system 
may begin with a check on the alignment of the 
drive shafting or a check on the alignment of the 
transmissions. This will be determined by the se- 
verity of the damage to the structure or the 
nature of the discrepancies found at the time of 
an inspection. Refer to the Technical Manual In- 
spection Requirements for a list of conditions 
which warrant an alignment check. 

2-130. DRIVE SHAFT ALIGNMENT. (See figure 
2-18.) Misalignment of the drive shafting may 
have its source at the transmission. However, in 
order to systematically check the entire drive sys- 
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tem, the drive shafts should be removed and a 
check made on the distance between the center- 
line of the shafting and the centerline of the 
mounting holes for the housing mounts in the 
drive shaft bearing supports. A list of equipment, 
alignment procedures, and locations of checking 
points will be found in the following paragraphs. 


2-131. EQUIPMENT REQUIRED. This list in- 
cludes the equipment to check the alignment of 
the drive shafting. 
Cord Nylon,  coreless, Military 
Specification MIL-C-7515 
Alignment Fixture Transmission Drive Shaft 
Adapter Plate (See figure 
2-18A.) 
Alignment Fixture Drive Shaft Bearing Support 
Plate (See figure 2-18A.) 
Alignment Fixture Fwd Transmission Location 
(See figure 2-18.) 
Alignment Fixture Central Transmission Loca- 
tion (See figure 2-18.) 
Alignment Fixture Engine Mount Location (See 
figure 2-18.) 
Alignment Fixture Transmission splined shaft 
plug (See figure 2-18.) 
2.132. DRIVE SHAFT ALIGNMENT PRO- 
CEDURES—TRANSMISSIONS INSTALLED. 
Provide aecess to and check the alignment of the 
drive shafting, with the transmissions installed, 
as follows: 
a. Remove the dorsal fairing between stations 
407.830 and 608.810. 


b. Remove the cabin heating ducts between sta- 
tions 119.50 and 359.970. 

c. Remove the drive shafting between the for- 
ward and central transmissions, and between the 
central and aft transmissions in accordance with 
the information in the Technical Manual Mainte- 
nance Instructions. 


Note 


Removal of the drive shafting should in- 
clude removal of the plate assemblies be- 
tween the adapters, the adapters which 
fit over the splined shafts on the trans- 
missions, and the drive shaft bearing 
housings, including their mounts and 
attaching parts. 


d. Insert one Alignment Fixture—Transmis- 
sion Splined Shaft Plug, complete with nylon cord, 
as shown in figure 2-18, in the end of the splined 
shaft on the aft end of the forward transmission. 

e. Secure the alignment fixture by tightening 
the set screw in the splined shaft. 

f. Obtain an approximate knot location on the 
cord by stretching the cord and aligning it with 
the splined shaft on the front of the central trans- 
mission. 

g. Insert cord through hole in another Align- 
ment Fixture—Splined Shaft Plug and knot the 
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Notes 


A, ALL DIMENSIONS ARE SHOWN IN INCHES UN- C, 
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PLICABLE COMPONENTS OF THE BODY 
STRUCTURE, SEE FIGURES 4-5 AND 4-6 
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Figure 2-18. Drive System Alignment [Sheet 1 of 6) 
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cord at the marked location or at a point forward 
of the mark to allow for stretch. 

h. Insert the alignment fixture in the end of the 
splined shaft on the front of the central transmis- 
sion and as far in as necessary to stretch the cord. 


i. Repeat step e. 


Note 


The stretched cord represents the center- 
line of the drive shafting and bearing 
supports and is located on the vertical 
centerline of the helicopter and on water- 
line plus 35.75. 


j. Using a 12-inch steel scale, a pair of dividers, 
and a pair of calipers, measure the distance from 
the stretched cord to the center of the 0.3125-inch 
diameter hole through the phenolic pad riveted to 
the drive shaft bearing support on each side of the 
cord. 

k. Measure this distance at the forward and 
the aft set of pads of the bearing support at station 
190.895, and at the forward and aft set of pads of 
the bearing support at station 276.742. 

1, Check and measure by offsets the deviation in 
more than one plane, of the bearing supports as 
shown in figure 2-18. 

m. Repeat steps d. through j. as applicable to 
the central and aft transmissions. 

n. Measure this distance at the forward and aft 
set of pads of the bearing support at station 
463.675, and at the forward and aft set of pads of 
the bearing support at station 534.137. 

о. Check and measure by offsets the deviation in 
more than one plane, of the bearing supports as 
shown in figure 2-18. 


2-132A. DRIVE SHAFT ALIGNMENT PROCE- 
DURE—TRANSMISSIONS REMOVED. (See 
figures 2-18 and 2-18A.) Provide access to and 
check the alignment of the drive shafting, with 
the transmissions and engine removed, as follows: 

a. Remove the dorsal fairing between stations 
407.830 and 603.810. 

b. Remove the cabin heating ducts between sta- 
tions 119.50 and 359.970. 

c. Remove any drive shafting which may be 
installed. 

d. Install the Alignment Fixture—Forward 
Transmission Location, complete with nylon cord, 
by positioning the fixture within the upper section 
of the bulkhead at station 97.360 and over the 
lower transmission bulkhead attachment fittings. 

e. Align the holes in the fixture with the holes 
in the attachment fittings and insert the fixture 
attaching pins. 

f. Install the Alignment Fixtures—Drive Shaft 
Bearing Support Plate at stations 190.895 and 
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276.742, using hardware removed when drive 
shaft bearing mounting was removed. 


g. Install the Alignment Fixture—Engine 
Mount Location by positioning the fixture hori- 
zontally across the forward face of the frame at 
station 521.50. 


h. Align the holes in the fixture with the holes 
in the frame at the engine mount attachment 
points, waterline —23.39, and insert the fixture 
attachment bolts. 

i. Thread the nylon cord, from the Align- 
ment Fixture—Forward Transmission Location, 
through the 0.500-inch diameter holes in the plates 
at stations 190.895 and 276.742. 


j. Insert nylon cord through bolt in Alignment 
Fixture—Engine Mount Location, and knot the 
cord end. 

k. Stretch the cord until it is taut by adjusting 
the bolts and check nuts of the Alignment Fix- 
tures. 

l. Measure the distance between the scribed 
lines on the Alignment Fixtures— Drive Shaft 
Support Plate and the stretched cord, in both the 
lateral and vertical planes. 


Note 


Maximum deviation of stretched cord 
from scribed lines in either or both 
planes is 0.250 inch. 


m. Remove all alignment fixtures. 

n. Install the Alignment Fixture—Forward 
Transmission Location, together with nylon cord, 
on the aft transmission lower mounting supports 
by reversing the facing direction of the fixture. 

o. Install the Alignment Fixtures—Drive Shaft 
Bearing Support Plates, at stations 463.675 and 
534.187, using hardware removed when drive 
shaft bearing mounting was removed. 


p. Install the Alignment Fixture—Central 
Transmission Location by positioning the fixture 
between the lateral and longitudinal beams of the 
central transmission support. 


q. Align the holes in the fixture with the holes 
in the beams and insert the fixture attaching pins 
and bolts. 


r. Thread the nylon cord, from the Alignment 
Fixture located on the aft transmission support, 
through the 0.500-inch diameter holes in the plates 
at stations 463.675 and 534.137. 

S. Draw the cord taut by pulling it over the 
vertical centerline scribed on the aft end of the 
Alignment Fixture—Central Transmission Loca- 
tion. 

Note 


Although accurate measurement cannot 
be obtained, a visual inspection will de- 
termine if the stretched cord is within 
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0.250 inch of the vertically scribed lines 
on the plates at stations 463.675 and 
534.137, thus assuring that the supports 
are in alignment laterally. 


t. With the cord still drawn taut over the ver- 
tically scribed line of the Alignment Fixture— 
Central Transmission Location, grasp the cord at 
station 463.675 and position it in the center at the 
0.500 diameter hole in the plate. 


u. Visually inspect the stretched cord where it 
passes through the 0.500 diameter hole at station 
584.137. 


Note 


If the cord passes through the approxi- 
mate center of the hole it may be assumed 
that the drive shaft bearing supports are 
in alignment vertically as well as later- 
ally. 


2-132B. DRIVE SHAFT ALIGNMENT PROCE- 
DURE—ALTERNATE METHOD. (See figures 
2-18 and 2-18A.) The procedures for checking 
the alignment of the drive shafting using the al- 
ternate method are basically the same as those 
described in paragraphs 2-132. The special tools 
used in this procedure are more readily fabricated 
than those employed in paragraph 2-132. Provide 
access to and check the alignment of the drive 
shafting as follows: 

a. Remove the dorsal fairing between stations 
407.830 and 603.810. 


b. Remove the cabin heating ducts between sta- 
tions 119.50 and 359.970. 


c. Remove the drive shafting between the for- 
ward and central transmissions, and between the 
central and aft transmission in accordance with 
the instructions in the applicable Technical Man- 
ual Maintenance Instructions. 


Note 


Removal of the drive shafting should in- 
clude the removal of the plate assemblies 
between adapters and the drive shaft 
bearing housings, including their mounts 
and attaching parts. Do not remove the 
fingered adapters which fit over the 
splined shafts on the transmissions. 


d. Attach one Alignment Fixture—Transmis- 
sion Drive Shaft Adapter Plate, complete with 
nylon cord, to the fingered adapter at the aft end 
of the forward transmission, using nuts and bolts 
removed when drive shafting was removed. Use 
AN960D816 washers, as required, to replace thick- 
ness of plate assembly. 

e. Obtain an approximate knot location on the 
cord by stretching it and aligning it with the 
fingered adapter at the forward end of the central 
transmission. 
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f. Insert cord through hole in another Align- 
ment Fixture— Transmission Drive Shaft Adapter 
Plate and knot the cord at a point forward of the 
mark to allow for stretch. 

g. Attach alignment fixture, complete with 
knotted nylon cord, to the fingered adapter on the 
forward end of the central transmission, using 
nuts and bolts removed when drive shafting was 
removed. Use AN960D816 washers, as required, 
to replace thickness of plate assembly. 

h. Install AN5-27 bolts in the drive shaft bear- 
ing support mounting holes at stations 190.895 
and 276.742. 

Note 


The stretched cord represents the center- 
line of the drive shafting and bearing 
supports, and is located on the vertical 
centerline of the helicopter on waterline 
plus 35.75. Check the alignment of the 
stretched cord in relationship to the cen- 
terline of the drive shaft bearing mount- 
ing holes (represented by raised cross on 
bolts heads installed in step h.) as de- 
scribed in paragraph 2-131, step j. 
through 1. . 


i. Repeat steps d. through h. of this paragraph, 
as applicable, to the central and aft transmissions, 
and to the drive shaft bearing supports at stations 
463.675 and 534.137. 


2-133. TRANSMISSION ALIGNMENT. (See fig- 
ures 2-18 and 2-18A.) Alignment of the forward 
and central transmissions may be accomplished 
with the engine installed or with the engine and 
its mount removed. A list of equipment, alignment 
procedures, and locations of checking points will 
be found in the following paragraphs. 


2.134. EQUIPMENT REQUIRED. This list in- 
cludes the equipment to check the alignment of 
the transmissions and the engine. 


Fwd Transmission Location 
(See figure 2-18.) 

Central Transmission Location 
(See figure 2-18.) 

Engine Mount Location 
(See figure 2-18.) 

Engine Drive Shaft Location 
(See figure 2-18.) 

Engine Location 
(See figure 2-18A.) 

Transmission Drive Shaft 
Adapter Plate 
(See figure 2-18A.) 

Cord Nylon, coreless, Military 

specification MIL-C-7515 


2.185. TRANSMISSION ALIGNMENT РКО- 
CEDURE—ENGINE INSTALLED. Provide ac- 
cess to and check the alignment of the transmis- 
sions and/or engine using the following procedure. 

a. Remove the forward transmission in accord- 
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Alignment Fixture 
Alignment Fixture 
Alignment Fixture 
Alignment Fixture 
Alignment Fixture 


Alignment Fixture 
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ance with the applicable Technical Manual Main- 
tenance Instructions. 


b. Remove the engine drive shaft in accordance 
with the applicable Technical Manual Mainte- 
nance Instructions. 


Note 


Removal of the engine drive shaft should 
include removal of the plate assemblies 
between the adapters and the adapter 
which fits over the splined shaft on the 
transmission. 


. e. Remove the central transmission іп accord- 
ance with the applicable Technical Manual Main- 
tenance Instructions. 


d. Install the Alignment Fixture—Forward 
Transmission Location by positioning the fixture 
within the upper section of the bulkhead at station 
97.360 and over the lower transmission-bulkhead 
attachment fittings. 

e. Align the holes in the fixture with the holes 
in the attachment fittings and insert the fixture 
attaching pins. 


f. Installthe Alignment Fixture— Central Trans- 
mission Location by positioning the fixture be- 
tween the longitudinal and lateral beams of the 
central transmission support. 


g. Align the holes in the fixture with the holes 
in the beams and insert the fixture attaching pins 
and bolts. 


h. Insert one end of the nylon cord through the 
hole located in the center of the attachment plate 
of the Alignment Fixture—Engine Drive Shaft 
Location and knot the cord to prevent its passing 
back through the hole. 

i. Install the Alignment Fixture—Engine Drive 
Shaft Location by positioning the fixture on the 
front of the fan-hub adapter. 

j. Align the holes in the fixture with the holes 
in the adapter and insert the fixture attaching 
bolts. 

k. Insert the other end of the nylon cord through 
the drilled bolt of the Alignment Fixture—For- 
ward Transmission Location. 

1, Insert bolt and cord through hole in fixture 
and obtain an approximate knot location by 
stretching the cord. 

m. Knot the cord at marked location or at a 
point forward of the mark to allow for stretch; 
and, by tightening the nut on the forward face of 
the fixture, stretch the cord tight between fixtures. 

n. Rotate the Alignment Fixture— Engine Drive 
Shaft Location until the arm is in a vertical 
position. 

Note 


The alignment of the engine in conjunc- 
tion with its mount and the frame at 
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station 521.50 may be checked in more 
than one plane by rotating the Align- 
ment Fixture—Engine Drive Shaft Lo- 
eation attached to the fan-hub adapter. 


o. Measure the distances between the cord and 
the scribed lines on the aft and forward vertical 
plates of the Alignment Fixture— Central Trans- 
mission Location, and compare with the allowable 
tolerances as shown on figure 2-18. 


Note 


The dimensions between the cord and the 
scribed lines represent the displacement 
of the drive system centerline. 


2-135A. TRANSMISSION ALIGNMENT PRO- 
CEDURE—ENGINE REMOVED. Provide ac- 
cess to and check the alignment of the transmis- 
sions and/or the engine using the following 
procedure: 


a. Repeat steps a. through g. in paragraph 
2-135. 

b. Remove the engine and engine mount in 
accordance with the applicable Technical Manual 
Maintenance Instructions. 


c. Install the Alignment Fixture—Engine Mount 
Location by positioning the fixture horizontally 
across the forward face of the frame at station 
521.500. 


d. Align the holes in the fixture with the holes 
in the frame at the engine mount attachment 
points, waterline —23.39, and insert the fixture 
attaching bolts. 


e. Insert one end of the nylon cord through the 
drilled bolt of the Alignment Fixture—Engine 
Mount Location. 

f. Repeat steps k. through m. in paragraph 
2-135. 


g. Repeat step o. in paragraph 2-135. 


2-135B. TRANSMISSION ALIGNMENT-—AL- 
TERNATE METHOD. (See figure 2-18 and 
2-18A.) The procedures for checking the align- 
ment of the transmissions are basically the same 
as those described in paragraph 2-135. The special 
tools used in this procedure are more readily 
fabrieated than those employed in paragraph 
2-135. Provide access to and check the alignment 
of the transmissions and/or the engine as follows: 

a. Remove engine drive shaft from the propel- 
ler shaft and remove the engine from the engine 
mount. 

b. Remove the dynafocals from the engine 
mount. 

с. Attach one Alignment Fixture— Transmis- 
sion Drive Shaft Adapter Plate, complete with 
nylon cord, to the fingered adapter at the aft end 
of the central transmission, using nuts and bolts 
removed when drive shafting was removed. Use 
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AN960D816 washers, as required, to replace 
thickness of plate assembly. 

d. Obtain an approximate knot location on the 
cord by stretching it and aligning it with the ap- 
proximate center of the forward ring of the en- 
gine mount. 

e. Insert the cord through centrally located hole 
in the Alignment Fixture—Engine Location, and 
knot the cord at a point forward of the mark to 
allow for stretch. 

f. Attach the Alignment Fixture—Engine Lo- 
cation, complete with knotted nylon cord to the 
engine mount lugs, using the hardware removed 
when dynafocals were removed. 

g. Install the central transmission attachment 
bolts through each of the side attachment fittings. 

h. Suspend a plumb bob from each of the bolts. 

i. Measure the distance between each of the 
plumb bobs and the stretched cord representing 
the centerline of the drive shafting to ascertain 
that central transmission alignment in the lateral 
plane is within the tolerance shown in figure 2-18. 

j. Measure the distance vertically from the cen- 
terline of the bolts installed in step g. and from 
the centerline of the hole in the aft support to the 
stretched cord representing the centerline of the 
drive shafting, to ascertain that central transmis- 
sion alignment in the vertical plane is within the 
tolerance shown in figure 2-18. 


2-135C. ENGINE MOUNT ALIGNMENT PRO- 
CEDURE. Check the alignment of the engine 
mount in relationship to the central transmission 
as follows: 
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a. Remove plate assemblies from both ends of 
the engine drive shaft. 

b. Attach engine drive shaft directly to fan 
adapter, using bolts removed when plate assem- 
blies were removed. 

c. Slide the central transmission fingered 
adapter aft until it is in contact with the adapter 
on the engine drive shaft. 

d. Rotate either the central transmission fin- 
gered adapter or the engine drive shaft until the 
three holes of the fingered adapter are aligned 
with the three holes in the drive shaft adapter. 

e. Apply a vertical supporting force of five to 
seven pounds to the engine drive shaft at the 
forward end. 

f. Measure and record any misalignment of the 
engine drive shaft adapter bolt holes with rela- 
tionship to the central transmission fingered 
adapter holes. 

g. Measure and record engine drive shaft mis- 
alignment two more times by rotating the engine 
drive shaft 120? each time. 


Note 


Maximum permissible misalignment of 
the engine drive shaft is 0.280 inch in 
either or both the lateral or vertical 
planes. 


2-136. SPECIAL TOOLS. 


2.137. GENERAL. Table II lists the special tools 
necessary to perform the work outlined in this 
section. 
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TABLE П 
SPECIAL TOOLS 


Name 


Part Number 


Reference 


Dynamic bal- 
ancing ma- 
chine 

Drive shaft 
adapters 

Dynamic bal- 
ancing ma- 
chine 

Drive shaft 
adapters 

Rivet gun 


Balance weight 


Balance weight 
clamp 

Felt squeegee 

Wooden rotor 
blade service 


test equipment 


Tab angle 
indicator 


Tab clamp 


Pitch link 
checking tool 

Alignment fix- 
ture—spline 
shaft plug 

Alignment fix- 
ture—fwd 
transmission 
location 


Alignment fix- 
ture—engine 
location 

Alignment fix- 
ture—drive 
shaft bear- 
ing support 
plate 

Alignment fix- 
ture—trans- 
mission drive 
shaft adapter 
plate 

Alignment fix- 
ture—central 
transmission 
location 

Alignment fix- 
ture—engine 
mount location 

Alignment fix- 
ture—engine 
drive shaft 
location 

Tracking pole 

Tracking flag 


22D3046DYBA-1 


22D3046DYBA-2, 
42D3056DYBA-1 


Model 375R, Bear 
Precision Tools 


Bear Precision Tools 


No. CP350 equipped 
with a No. 78976 or 
78982 nose assembly, 
HKM 

PHS 40701-1, -2, -3, -4 
or PHS 40701-5, -6, 
-7, -8 

No number 


No. SQ-1 (MIM) 
18E5931 
22E5982 


2215983 
2215993 


22E5944 
22Е5943 


Раг.2-122 


Par. 2-122 
Fig. 2-19 


Fig. 2-19 


Par. 2-120 


Fig. 2-19 
Fig. 2-19 


Par. 2-18 
Fig. 2-10 


Par. 2-65 


Par. 2-65 
Par. 2-65 


Par. 2-131 


Par. 2-131 


Par. 2-134 


Par. 2-131 


Par. 2-131 


Par. 2-133 


Par. 2-133 


Par. 2-133 


Par. 2-65 
Par. 2-65 
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SECTION 111 
TAIL GROUP 


3-1. TAIL GROUP. 


8-2. GENERAL. (Seefigure3-1.) The tail group 
consists of two horizontal stabilizer stubs, one on 
each side of the fuselage; two horizontal stabi- 
lizers, one attached to the outboard end of each sta- 
bilizer stub; two vertical fins, one attached to the 
outboard end of each horizontal stabilizer; and a 
tapered tail fairing which forms the aft end of 
the fuselage and provides additional fin area. An 
external strut is attached to the horizontal sta- 
bilizer stub and to the body structure on each side. 
Tail group alignment dimensions are given in 
figure 3-4. See figure 3-5 for tail group skin gages. 


Note 


Precautions should be taken to prevent 
damage to surrounding materials and 
members. The size of hand tools, being 
out of proportion to the size of the hole 
and the repair materials, warrants a fre- 
quent check on dimensions during repair 
operations. Excessive pressure when us- 
ing pneumatic riveting equipment results 
in damage to adjoining rivets and struc- 
ture. 


3-3. HORIZONTAL STABILIZER STUB. 


3-4. TYPE OF CONSTRUCTION. (See figure 
8-1.) The horizontal stabilizer stub consists of a 
front and rear spar constructed of formed sections 
and a web; an outboard pressed-type rib; longi- 
tudinal and lateral skin stiffeners, made of formed 
and extruded sections; an inner waffle-type skin 
on the top side, which serves as a stiffener when 
the stabilizer stub is used as a walkway; and 
outer, top and bottom skins. The stabilizer stub is 
made entirely of 2024-T4 aluminum alloy with the 
exception of the stub-to-stabilizer attachment fit- 
tings and the stub-to-strut attachment plates, 
which are made of 4140 and 4130 normalized steel. 


3-5. NEGLIGIBLE DAMAGE. (See figure 3-3.) 
Negligible damage is that damage which can be 
permitted to exist as is, or be corrected by a simple 
procedure, such as the removal of a dent or small 
damage area, temporary fabric patching, and stop- 
drilling cracks, without placing restrictions on 
flight. See figures 4-9, 4-80, and 8-2 for examples 
of negligible damage to the internal webs, formed 
parts and extruded sections. 


3-6. DAMAGE REPAIRABLE BY PATCHING. 
Damage to the horizontal stabilizer stub that ex- 
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ceeds the specified negligible damage limits may 
be repaired as shown in figure 3-6 and in Appen- 
dix II, figure B-1. 


3-7. DAMAGE REPAIRABLE BY INSERTION. 
Damage to the horizontal stabilizer stub that ex- 
ceeds the specified negligible damage limits and 
which requires the insertion of a partial replace- 
ment may be repaired as shown in figure 3-6 and 
in Appendix II, figure B-1. 


3-8. DAMAGE NECESSITATING REPLACE- 
MENT. Damage beyond repair, such as the loss 
of a major portion of a section of skin or a com- 
ponent, will necessitate replacement. Refer to 
paragraph 1-6 for additional information. 


3-9. OUTBOARD HORIZONTAL STABILIZER. 


3-10. TYPE OF CONSTRUCTION. (See figure 
3-1.) The horizontal stabilizer consists of a front 
and a rear spar, constructed of extruded sections 
and having a web and doubler of flat sheet; a root 
rib and a mid rib of pressed-type construction; 
seven nose ribs of pressed-type construction; and 
an outer skin which incorporates longitudinal 
beading to promote stiffness. The stabilizer-to- 
vertical fin attachment area is reinforced inter- 
nally with formed angles, and externally with 
doublers. Fittings, bolted to each end of both 
spars, provide for attachment to the stabilizer 
stub and attachment of the vertical fin. The hori- 
zontal stabilizer is made entirely of 2024 aluminum 
alloy, with the exception of the attachment fittings 
which are made of 4130 steel, and the extruded 
rubber seals cemented to the inboard and out- 
board edges. 


3-11. NEGLIGIBLE DAMAGE. (See figure 3-3.) 
Negligible damage is that damage which can be 
permitted to exist as is, or be corrected by a simple 
procedure, such as the removal of a dent or small 
damaged area, temporary fabric patching, and 
stop-drilling cracks, without placing restrictions 
on flight. See figures 4-80, 4-81, and 8-2 for ex- 
amples of negligible damage to the webs, formed 
parts, and extruded sections. Negligible damage 
to fittings must be limited to nicks and scratches 
not to exceed 0.040 inch in depth after burnishing, 
and not to interfere with the installation, removal 
or function of the outboard horizontal stabilizer 
or attaching components. The burnished areas 
must clear all bolts, rivets and radii by at least 
0.750 inch. 
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Notes 

A, FOR REPAIRS TO WAFFLE-TYPE SKIN 
ON HORIZONTAL STABILIZER STUBS, 
SEE FIGURE 3-6 

B. FOR TYPICAL REPAIRS TO THE 
FIBERGLAS TAIL FAIRING AND FIN 
TIPS SEE APPENDIX II, FIGURE B-4 

C. SEE FIGURE 3-3 FOR NEGLIGIBLE 
DAMAGE INFORMATION 

D. SEE FIGURE 3-4 FOR ALIGNMENT 
DIMENSIONS 

E. ALL DIMENSIONS ARE SHOWN IN 
INCHES UNLESS OTHERWISE NOTED 


REFER TO NOTE B. 


REFER TO NOTE A. 


REFER TO NOTE B. 


^ 


Nomenclature Specific Repair 


TAIL FAIRING SKIN, FORMER AND TE 


2 HORIZONTAL STABILIZER SKIN, SPAR AND TE 3-6 
STUB 

3 OUTBOARD HORIZONTAL SPAR, RIB, TE AND LE 3-7 
STABILIZER 

4 VERTICAL FIN SKIN, RIB, SPAR AND TE 3-8 

5 STRUT ASSEMBLY REFER TO NOTE C. -- 


Figure 3-1. Tail Group—H-21 
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Notes 


A. FOR REPAIRS TO WAFFLE-TYPE SKIN 
ON HORIZONTAL STABILIZER STUBS, 
SEE FIGURE 3-6 

B. FOR TYPICAL REPAIRS TO THE 
FIBERGLAS TAIL FAIRING AND FIN 
TIPS SEE APPENDIX II, FIGURE B-4 

C. SEE FIGURE 3-3 FOR NEGLIGIBLE 
DAMAGE INFORMATION 

D. SEE FIGURE 3-4 FOR ALIGNMENT 
DIMENSIONS 

E. ALL DIMENSIONS ARE SHOWN IN 
INCHES UNLESS OTHERWISE NOTED 


REFER TO NOTE B, 


REFER TO NOTE A, 


REFER TO 
NOTE B. 
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Nomenclature Specific Repair 


TAIL FAIRING SKIN, FORMER, AND TE 
HORIZONTAL STABILIZER SKIN, SPAR, AND TE 


STUB 

OUTBOARD HORIZONTAL SPAR, RIB, SPAR AND TE 
STABILIZER 

VERTICAL FIN LE AND TE 

STRUT ASSEMBLY REFER TO NOTE C. 


Figure 3-2. Tail Group—H-21A, H-21B, H-21C 
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Section 1! 


VERTICAL FIN 
ETE 


FIBERGLAS TIP 


FIBERGLAS TIP 


1.50 MAX DIA HOLE ''X'! x 5 


H-21 SERIES 


OUTBOARD HORIZONTAL STABILIZER 


REFER TO 
12 50 MAX DIA HOLE '!X!! = 5 NOTE E. 
REFER TO NOTE A. 
Notes 
A. THE MINIMUM DISTANCE BETWEEN THE 


TRIMMED EDGES OF ANY TWO HOLES IS "X" 
TIMES THE DIAMETER OF THE LARGER HOLE 

B. THE MINIMUM DISTANCE BETWEEN THE EDGES 
OF ANY TWO HOLES, NOT IN THE SAME PANEL, 
IS TEN TIMES THE DIAMETER OF THE LARGER D, 
HOLE 

C. COVER ALL ALLOWABLE HOLES IN THE SUR- E, 
FACES OF ALL COMPONENTS OF THE TAIL 


T.O. 1H-21-3 
STRUT ASSEMBLY 


A 


TAIL FAIRING 
[E 


FIBERGLAS FAIRING 


1.10 MAX DIA HOLE 
KA 


REFER TO PARAGRAPH 
3-29 FOR DIMENSIONS 
AND TREATMENT OF 
ALLOWABLE HOLES AND 
CRACKS 


H-21A, H-21B, H-21C SERIES 


HORIZONTAL STABILIZER STUB 


1.50 MAX DIA HOLE ''X'! = 5 
REFER TO NOTE A, 


GROUP WITH AN EXTERNAL PATCH OF FABRIC, 
USING A MINIMUM OF FIVE COATS OF DOPE. 
REFER TO SECTION VII FOR INFORMATION ON 
REPAIR MATERIALS AND PROCEDURES FOR 
FABRIC PATCHING 

ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS 
OTHERWISE NOTED 

REFER TO PARAGRAPH 3-44C FOR NEGLIGIBLE 
DAMAGE INFORMATION 


Figure 3-3. Tail Group Negligible Damage 
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VERTICAL FIN 
EEE 


OFFSET TRAILING EDGE 
H-21A, H-21B, H-21C 


TAIL FAIRING 


TRIM TAB -—H-21 


WATERLINE 
+ 10.65 


WATERLINE +3.00 


und 


STA 34.10 WATERLINE —7.75 


Å 


WATERLINE —18.75 


WATERLINE —29.25 


AFT FACE OF 
BEAM WEB WATERLINE —40.00 


VS 


Мың DRAWN 0.33 BELOW 
ф OF LOWEST ROW OF RIVETS 


17.897 ^ 


с 0.500 
зар STA STA 


WATERLINE —57.05 628.82 668.34 


OUTBOARD HORIZONTAL STABILIZER 
CEET 


BUTTLINE 70.95 


BUTTLINE 30.00 


50.67 7.538 
Т 0.005 


Notes 


A. ALL CENTERLINES ARE DRAWN THROUGH FITTINGS OR 
FITTING HOLES UNLESS OTHERWISE NOTED 
B. ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS OTHER- HORIZONTAL STABILIZER STUB 
WISE NOTED 
C. SEE FIGURE 4-5 FOR INTERPRETATION OF WATERLINES 
AND BUTTLINES 
D, TOLERANCES UNLESS OTHERWISE NOTED: 
ONE-PLACE DECIMALS 40, 010 
TWO-PLACE DECIMALS +0, 030 
THREE-PLACE DECIMALS 40.10 
ANGLES 21/29 


Figure 3-4. Tail Group Alignment (Sheet 1 of 3] 
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STA 


589, 248 
- = BL 30,0 RIGHT 


- — BL 11. 50 RIGHT 


@ OF BODY 
вот 


- — BL 30.0 LEFT 


STA 
590.578 
2 i 
P di ' 
STA STA 
595.248 стл 627.248 
603. 248 
($, OF SPAR) 
AFT BODY STA 
(REF) Е ae 640. 50 
\ 08.0 
(Ф AFT ROTOR, Å 
REFER TO ' STA 
NOTE D.) | 659. 83 
| ( (REFER TO 
M NOTE D.) 
ge | 
= и „ы E H 
E e 
Ё WL 0.0 


а WEE 311560 


e Wi -22757 
STA 
668,34 
Notes 
A. ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS ENTS ORIGINATE AT THE INTERSECTION OF THE 
OTHERWISE NOTED CENTERLINE OF THE COMPONENT AND WATER- 
B, THE STATIONS AS SHOWN ARE APPLICABLE WHEN LINE 0,0 
THE HORIZONTAL CENTERLINE OF THE PLANE- D. STATION LOCATIONS FOR FUNCTIONAL PURPOSES 
TARIES IS INCLINED 29 33! 13" TO THE STATIC ARE DETERMINED AS BEING 909 TO THE HORIZON- 


GROUND LINE, SEE FIGURE 4-4 TAL CENTERLINE OF THE PLANETARIES, SEE FIG- 
C. STATION LOCATIONS FOR STRUCTURAL COMPON- URE 4-4 


. Figure 3-4. Tail Group Alignment (Sheet 2 of 3] 
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TAIL GROUP ATTACHMENT LOCATIONS 
pre 


STABILIZER STUB 
TO OUTBOARD HORIZONTAL STABILIZER 


STABILIZER STUB 


REFER TO 
STRUT ASSEMBLY TO NOTES A. B. AND C. 
STABILIZER STUB 


NOTES A.B.AND С. 


>> OUTBOARD HORIZONTAL 
STABILIZER 


REFER TO 
NOTES A. B. AND C. 


ADAL N SSS 


BODY SKIN 
LINE (REF) 


OUTBOARD HORIZONTAL 


Notes STABILIZER TO VERTICAL FIN 


А. REFER TO Т.О. 1H-21-2, TECH- 
NICAL MANUAL MAINTENANCE 
INSTRUCTIONS FOR METHOD OF 
REMOVING AND INSTALLING COM- OUTBOARD HORI- 
PONENTS AND THE NECESSARY ZONTAL STABILIZER 
HARDWARE TO ATTACH THE FIT- 
TINGS TO THEIR RESPECTIVE 
SUPPORTS 

B, SEE FIGURE 3-4 FOR LOCATIONS 
OF FITTINGS 

C. REFER TO PARAGRAPH 3-12 FOR 
NEGLIGIBLE DAMAGE LIMITS TO 
THE STEEL ATTACHMENT FIT- 
TINGS 


REFER TO 
NOTES A, B. AND С. 


VERTICAL FIN 


Figure 3-4. Tail Group Alignment (Sheet 3 of 3) 
Changed 15 March 1960 135 


Section Ill T.O. 1Н-21-3 


VERTICAL FIN TAIL FAIRING 
ES NOI] SSS 


H-21 SERIES 


H-21A, H-21B, H-21C SERIES 


AB ZE TUB 
OUTBOARD HORIZONTAL STABILIZER HORIZONTAL STABILIZER STUB 
TE 


SKIN GAGES 
= 


Notes 


A. REFER TO THE GENERAL MANUAL FOR STRUC- 
TURAL REPAIR T.O. 1-1А-1, SECTION Ш, FOR 


THICKNESS MATERIAL INFORMATION ON THE SUBSTITUTION OF SKIN 
PANEL ALLOYS 

1 4-PLY FIBERGLAS B. REFER TO APPENDIX I FOR LISTING OF ALLOY 
2 3-PLY FIBERGLAS SPECIFICATIONS 
3 2024-T4 ALCLAD C. SEE FIGURE 3-3 FOR NEGLIGIBLE DAMAGE IN- 
4 2024-T4 ALCLAD FORMATION 
2 2024-T4 ALCLAD D. SEE APPENDIX II, FIGURE B-l, FOR TYPICAL 
6 2024-T4 ALCLAD SKIN REPAIRS 
7 2024-T4 ALCLAD E. ALL DIMENSIONS ARE SHOWN IN INCHES UN- 
Š 2024-T4 ALCLAD LESS OTHERWISE NOTED 


F. GAGES AND ALLOYS LISTED ARE THE SAME 
FOR LH AND RH UNITS OF À SPECIFIC COM- 
PONENT 


Figure 3-5. Tail Group Skin Gages 
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3-12. DAMAGE REPAIRABLE BY PATCHING. 
Damage to the outboard horizontal stabilizer that 
exceeds the specified negligible damage limits may 
be repaired as shown in figure 3-7, and in Appen- 
dix II, figure B-3. 


3.13. DAMAGE REPAIRABLE BY INSER- 
TION. Damage to the outboard horizontal stabi- 
lizer that exceeds the specified negligible damage 
limits and which requires the insertion of a partial 
replacement, may be repaired as shown in figure 
3-7, and in Appendix II, figure B-3. 

3-14. DAMAGE NECESSITATING REPLACE- 
MENT. Any damage to the rubber seals necessi- 
tates replacement. The loss of a major portion of 
a section of skin or component will necessitate re- 
placement, Refer to paragraph 1-6 for information 
on damage classification. 

3-14A. Elongation or misalignment of the bolt 
holes through the outboard horizontal stabilizer 
fitings, Part No. 22T3052-3 and -4, necessitates 
replacement of the fittings. When this condition 
occurs, rework the outboard horizontal stabilizer 
assembly, Part No. 22T3001-2, as follows: 

a. Remove the vertical fin and the outboard 
horizontal stabilizer assembly in aecordance with 
the applicable Handbook Maintenance Instruc- 
tions. | 

b. Remove the fittings, Part No. 22T3052-3 and 
-4, from the outboard end of the forward spar, 
Part No. 22T8002, of the stabilizer, by removing 
the four bolts through each fitting. 

c. Remove the stiffener, Part No. 22T3002-10, 
from the forward face of the spar by removing the 
four rivets through the stiffener and spar web. 

d. Locate a blank stiffener, Part No. 22T3002-16, 
on the spar, and mark off the location of the rivet 
and bolt holes. 

e. Drill through the stiffener at hole locations, 
and rivet stiffener to spar web. 

f. Increase the size of the bolt holes through the 
spar to 0.3125 inch diameter. 

g. Locate the blank fittings, Part No. 42T3068-3 
and -4, on the spar and check for location of holes, 
and seating. 


Note 


Because of the increased flange thickness 
of the blank fittings, and the increase in 
diameter of the attaching hardware, it 
may be necessary to back spot-face the 
blank fittings to allow for correct seating 
of the hardware. However, to reduce the 
possibility of creating a fatigue edge in 
the blank fittings, as a result of the spot- 
face, it is recommended that a piloted 
spot-face tool, not to exceed 0.750 inch on 
the outer cutting edge, be used. 
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h. Spot-face the fittings if necessary. 

i. Attach the fittings to the spar using the same 
type hardware as the original but in the next 
larger diameter. 

j. Install the outboard horizontal stabilizer as- 
sembly and the vertical fin in accordance with the 
applicable Technical Manual Maintenance Instruc- 
tions. 


3-15. VERTICAL FIN. H-21 


3-16. TYPE OF CONSTRUCTION. (See figure 
3-1.) The vertical fin consists of a spar, having 
a web to which are riveted extruded sections of 
7075 aluminum alloy; twelve pressed-type nose 
and aft ribs, riveted to the spar; a formed trailing 
edge; a top and bottom tip of laminated glass 
cloth ; and outer skin panels in four different thick- 
nesses. Fittings located near the center of the fin 
provide for attachment to the horizontal stabilizer. 
The fin is made of 2024 aluminum alloy, with the 
exception of the attachment fittings of 2014 and 
356-T6 aluminum alloy, the 7075 aluminum alloy 
eap angles and the laminated glass cloth tips. 


3-17. NEGLIGIBLE DAMAGE. (See figure 3-3.) 
Negligible damage is that damage which can be 
permitted to exist as is, or be corrected by a simple 
procedure, such as the removal of a dent or small 
damaged area, temporary fabric patching, and 
stop-drilling cracks, without placing restrictions 
on flight. See figures 4-80, 4-81, and 8-2 for ex- 
amples of negligible damage to the webs, formed 
parts, and extruded sections. Negligible damage 
to fittings must be limited to nicks and scratches 
not to exceed 0.040 inch in depth after burnishing, 
and not to interfere with the installation, removal 
or function of the vertical fin. 


3-18. DAMAGE REPAIRABLE BY PATCH- 
ING. Damage to the vertical fin that exceeds 
the specified negligible damage limits may be re- 
paired as shown in figure 3-8, and in Appendix II, 
figures B-3 and B-4. 


3-19. DAMAGE REPAIRABLE BY INSER- 
TION. Damage to the vertical fin that exceeds 
the specified negligible damage limits, and which 
requires the insertion of a partial replacement, 
may be repaired as shown in figure 3-8 and in 
Appendix II, figures B-3 and B-4. 

3-20. DAMAGE NECESSITATING REPLACE- 
MENT. Damage resulting in the loss of a major 
portion of a section of skin or component will 
necessitate replacement. Refer to paragraph 1-6 
for information on damage classification. 


3-21. VERTICAL FIN. H-21A, H-21B, H-21C 


3-22. TYPE OF CONSTRUCTION. (See figure 
3-1.) The vertical fin consists of a spar, having 
a web to which are riveted extruded sections of 
7075 aluminum alloy; twelve pressed-type nose 
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SEE APPENDIX II, 
FIGURE B-1, FOR 
REPAIRS TO WEB 
OF SPAR 
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USE EXISTING 
RIVET LOCATIONS 
THESE LEGS 


Notes 


A, FOR GENERAL REPAIR NOTES 
REFER TO SECTION I 

B. SEE FIGURE 3-4 FOR ALIGN- 
MENT 

C. ALL DIMENSIONS ARE SHOWN IN 
INCHES UNLESS OTHERWISE 
NOTED 


T.O. 1H-21-3 


AN470AD6—MIN 18 
RIVETS EACH SIDE OF 
DAMAGE, EACH HALF 
OF REINFORCEMENT, 
МАХ PITCH—0, 750 
ROW DISTANCE-—0,500 


Repair Parts 
CHANNEL REINFORCEMENT —0, 102** 
CHANNEL REPLACEMENT —0, 102** 
ANGLE REPLACEMENT -—0, 102%% 
ANGLE REINFORCEMENT —0, 102** 
SKIN REINFORCEMENT —0, 032%* 


**24S5-T ALCLAD ALUMINUM 


RIVETS NOT PERMITTED | ° 0.16 RADIUS 


CR163C4—MIN ` 

27 RIVETS 

МАХ PITCH—0, 562 
ROW DISTANCE —0, 437 


Figure 3-6. Horizontal Stabilizer Stub Repairs (Sheet 1 of 3) 
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STABILIZER STUP WALKWAY REPAIRS 
=== ED 


SYMMETRICAL ç ç ç 
ABOUT €. OF REPAIR VALLEY CREST VALLEY 


STIFFENER (REF) 


% CREST 
NO. 4 RS EE cm 


— 


% VALLEY 


€. CREST 


NO. 3 ALL CREST AND 


| VALLEY RADII—0.125 


€. VALLEY 
DETAIL A. 
& CREST 
NO. 2 
% VALLEY 
с 
% CREST er 
NO. | 
€. VALLEY 
— SYMMETRICAL 
ABOUT & OF 
A REPAIR 
Repair Parts 
CORRUGATION AND SKIN CUT-OUT I. ORIGINAL SKIN—0.025 ** 
FILLER CUT-OUT 2. SKIN REPLACEMENT—0.025 ** 
ee SS eia 3. SKIN REINFORCEMENT—0.032 ** 
4. ORIGINAL CORRUGATION—0.020 ** 
AND CORRUGATION REINFORCEMENT 5 CORRÜCATION EE 
6. CORRUGATION REINFORCEMENT—0.025 ** 
ORIG RIVETING AN470AD4 Цас ae 
PITCH 1.0 жж 245-1 ALCLAD ALUMINUM 
Notes 
AN470AD4—ALL RIVETS ALL CREST RIVETS 
SECT. C-C A, FOR GENERAL REPAIR NOTES RE- 
THROUGH SKIN REINFORCEMENT AN470AD5 Н аа риа 


AND NOM OS MED ON CREST 3 | B. ORIGINAL RIVET PITCHES: 


TRAILING EDGE-0.562 
LEADING EDGE —0. 437 
CENTRAL AREA —1. 00 
C. ALL DIMENSIONS ARE SHOWN IN 
INCHES UNLESS OTHERWISE NOTED 


SEE DETAIL A 
FOR DIMENSIONS CSS eris 

ROTATED 90° COUNTERCLOCKWISE | 

4 2 5 ' 


SEE DETAIL А 8 
FOR DIMENSIONS © SECT. B-B DRI73-A—EXPLOSIVE RIVETS 
. MIN TWO RIVETS PER ROW 


ROTATED 90° COUNTERCLOCKWISE EACH SIDE OF DAMAGE 
MAX PITCH—0.625 


Figure 3-6. Horizontal Stabilizer Stub Repairs (Sheet 2 of 3) 
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AN470AD6—MIN 4 
RIVETS PER ROW 
EACH LEG OF ANGLE, 
EACH SIDE OF 
DAMAGE, 

MAX РІТСН--1.0 


AN470A D6 —MIN 3 
ROWS, 4 RIVETS PER 
ROW, EACH SIDE OF 
DAMAGE, EACH HALF 
OF REINFORCEMENT, 
MIN РЇТСН-1,0 

ROW DISTANCE —0, 750 


REINFORCEMENT TO 
BE CUT LARGE ENOUGH 
TO ALLOW A 1.250 
OVERLAP ON THIS 

AND OPPOSITE SIDES 


REINFORCEMENT TO 
BE CUT LARGE ENOUGH 
TO ALLOW A 1,0 


OVERLAP ON THIS AND 
FOR GENERAL REPAIR NOTES RE- OPPOSITE SIDES 
FER TO SECTION I ES 


Notes 


ALL DIMENSIONS ARE SHOWN IN 
INCHES UNLESS OTHERWISE NOTED 
ALL RADI IN DAMAGE CUT-OUTS 
ARE 0.375 MIN UNLESS OTHERWISE 
NOTED 


SEE APPENDIX 

II FIGURE B-1 

FOR REPAIRS 

TO UNDERSIDE 

аў OF LEADING 
EDGE 


z CR179C4—ADD 
AN ADDITIONAL 
OUTBOARD ROW, 
ROW DISTANCE —0, 625 


Repair Parts 


ANGLE REINFORCEMENT -0. 040: 
FILLER —0, 0323k 


BEAM REINFORCEMENT —0, 040** 


CR163C4 
BEAM REPLACEMENT —0, 064%% PITCH—1. 0 
LEADING EDGE REINFORCE MENT —0, 032% ROW DISTANCE —0, 625 
FILLER—0. 025%% 5 


**24S-T ALCLAD ALUMINUM 


CR179C4—USE 
EXISTING LOCATIONS 
FOR ALL RIVETS 
ON INNER ROWS 


Figure 3-6. Horizontal Stabilizer Stub Repairs (Sheet 3 of 3) 
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Notes 


A. FOR GENERAL REPAIR NOTES 
REFER TO SECTION I 
В. FOR REPAIRS TO SKIN, SEE 


CR163C4—MIN 58 RIVETS 
MAX PITCH—0. 562 
ROW DISTANCE —0, 437 


APPENDIX II, FIGURE В-1 0.250 R 

C. SEE FIGURE 3-4 FOR ALIGN- 
MENT 

D. ALL DIMENSIONS ARE SHOWN 1.125 
IN INCHES UNLESS OTHERWISE 
NOTED 


RIVETS NOT PERMITTE. 
ON RADII OF BEADS 


Repair Notes 

1, SKIN REINFORCEMENT —0. 025** 
2. SKIN REINFORCEMENT —0. 025%% 
3. RIB-SKIN FILLER—0. 040%** 

4. RIB REINFORCEMENT — 0. 025: 
5 


SKIN FILLERC-O0.020* 
жж 245-Т ALCLAD ALUMINUM 


ж 755-Т ALCLAD ALUMINUM 


AN470AD3—MIN 16 
RIVETS TO SECURE > 
SPLICE, 

MAX PITCH-—0, 567 


NESTS IN ORIGINAL RIB 


CR163C4—MIN 90 RIVETS 
MAX РІТСН-0. 687 MASS PEICH=<0,562 
ROW DISTANCE 0. 437 


Figure 3-7. Outboard Horizontal Stabilizer Repairs (Sheet 1 of 2) 
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CR179C4—USE EXISTING 
LOCATIONS ON RIB CAP, ADD 
Notes AN ADDITIONAL OUTBOARD 


STAGGERED ROW, 
A, FOR GENERAL REPAIR NOTES RE- В 


FER ТО SECTION I 

B. ALL RADII IN DAMAGE CUT-OUTS 
ARE 0,375 MIN UNLESS OTHER- 
WISE NOTED 

С. TRIMEDGES OF REINFORCEMENTS 
TO LEAVE A MIN RIVET EDGE 
DISTANCE OF TWO RIVET DIA- 
METERS 

D, SEE FIGURE 3-3 FOR GAGES AND 
ALLOYS OF TAIL GROUP COM- 
PONENT LEADING EDGES 

E, ALL DIMENSIONS ARE SHOWN IN 
INCHES UNLESS OTHERWISE NOTED 


CR179C5 —USE EXISTING 
LOCATIONS, ADD AN 
ADDITIONAL RIVET EACH 
CORNER OF PATCH 


CR179C4 —USE 
EXISTING LOCATIONS 


AN470AD6 —MIN 4 

ROWS, 6 RIVETS PER | 
ROW, EACH SIDE OF 
DAMAGE, <> 
МАХ РІТСН--0.50 SF 
ROW DISTANCE —0, 450 


Repair Parts 


1. LEADING EDGE  PATCH— 
0. 025%% 

2, FILLERC-—0.020** 

3. REINFORCEMENT REPLACE- 


АМ470АГ6--МІМ 2 


ROWS, 6 RIVETS PER MENT —0, 156%% 

ROW, EACH LEG OF ANGLE, 4, REINFORCEMENT —0. 156%% 
EACH SIDE OF DAMAGE, 5. FILLER—0. 062** 

MAX PITCH—0, 812 6. CAP REINFORCEMENT -0,094A 
ROW DISTANCE —0. 625 7. CAP FILLER—0O, 125%% 


жж245-Т ALCLAD ALUMINUM 
ASAE 4130 NORMALIZED STEEL 


Figure 3-7. Outboard Horizontal Stabilizer Repairs (Sheet 2 of 2) 
142 


T.O. 1H-21-3 


ribs, riveted to the spar; six pressed-type nose 
ribs, riveted to the forward and aft spars; a 
formed full monocoque trailing edge, riveted to the 
aft spar and offset to provide stability; a top and 
bottom tip of laminated glass cloth; and skin pan- 
els of two different thicknesses. The skin panels 
and trailing edge are beaded to provide stiffness 
throughout the section. The fin is made of 2024 
aluminum alloy, with the exception of the attach- 
ment fittings of 2014 and 356-T6 aluminum alloy, 
the 7075 aluminum alloy front spar web and mid 
rib stiffeners and the laminated glass cloth tips. 


3-23. NEGLIGIBLE DAMAGE. (See figure 
3-3.) Negligible damage is that damage which 
can be permitted to exist as is, or be corrected 
by a simple procedure, such as the removal of a 
dent or small damaged area, temporary fabric 
patching, and stop-driling cracks, without plac- 
ing restrictions on flight. See figures 4-80, 4-81, 
and 8-2 for examples of negligible damage to the 
webs, formed parts, and extruded sections. Neg- 
ligible damage to fittings is limited to nicks and 
scratches not exceeding 0.040 inch in depth after 
burnishing, and not to interfere with the installa- 
tion, removal or function of the vertical fin. 


3-24. DAMAGE REPAIRABLE BY PATCH- 
ING. Damage to the vertical fin that exceeds 
the specified negligible damage limits may be 
repaired as shown in Appendix II, figures B-3 and 
B-4. 

3-25. DAMAGE REPAIRABLE BY INSER- 
TION. Damage to the vertical fin that exceeds 
the specified negligible damage limits, and which 
requires the insertion of a partial replacement, 
may be repaired as shown in Appendix II, figures 
B-3 and B-4. 


3-20. DAMAGE NECESSITATING REPLACE- 
MENT. Damage resulting in the loss of a major 
portion of skin or component will necessitate re- 
placement. Refer to paragraph 1-6 for informa- 
tion on damage classification. 


3-27. TAIL FAIRING. 


3-28. TYPE OF CONSTRUCTION. (See figure 
3-1.) The tail fairing is of 2-piece construction. 
The upper section consists of a 4-ply, 0.080 inch 
thick skin of laminated glass cloth, reinforced by 
five formers of 2024 aluminum alloy, riveted longi- 
tudinally to the inside of the skin; a formed angle 
of 2024 aluminum alloy riveted around the top and 
to the inside of the skin; and a strip of 2024 alumi- 
num alloy riveted between the lower former and 
the skin on each side of the fairing. The aft part of 
the fairing near the top is molded and cut out to 
permit installation of a tail light. A doubler of 
clad 2024 aluminum alloy is riveted to the inside 
of the fairing on the left-hand side and reinforces 
a cutout in the skin which serves as an access open- 
ing. The cutout is covered by a door of 2024 alumi- 
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num alloy. The fairing is riveted to the aft section 
of the body. The lower section consists of a 4-ply, 
0.030 inch thick skin of laminated glass cloth, 
which is cut to fit and drilled upon assembly. This 
removable section is attached to the strips of the 
upper section and to the body by means of screws. 


3-29. NEGLIGIBLE DAMAGE. Classifications 
of negligible damage for the metal parts and the 
Fiberglas skin of the tail fairing are as follows: 


3-30. METAL PARTS NEGLIGIBLE DAMAGE. 
Negligible damage to the metal parts is that dam- 
age which can be permitted to exist as is, or be 
corrected by a simple procedure such as the re- 
moval of a dent or small damaged area and the 
stop-driling of cracks, without placing restric- 
tions on flight. See figure 4-81 for examples of 
negligible damage to formed metal parts. 


3-31. FIBERGLAS SKIN NEGLIGIBLE DAM- 
AGE. Negligible damage to the Fiberglas skin is 
that damage which can be permitted to exist as is, 
or be corrected by stop-drilling cracks at each end 
of the crack and the removal of small damaged 
areas, without placing restrictions on flight. Tem- 
porary fabric patching of cracks not exceeding 
two inches in length and of small, trimmed, round 
or oval holes not exceeding a diameter of one inch, 
is necessary and permissible. Refer to Section VII 
of this handbook for instructions on the applica- 
tion of doped fabric patches. 


3-32. DAMAGE REPAIRABLE BY PATCH- 
ING. Classifications of damage repairable by 
patching for the metal parts and the Fiberglas 
skin of the tail fairing are described in para- 
graphs following. 


3-33. METAL PARTS—REPAIRS BY PATCH- 
ING. Damage to the metal parts, that exceeds 
the specified negligible damage limits, may be re- 
paired in specific locations as shown in figure 3-10. 
For examples of typical repairs to formed metal 
parts, see Appendix II, figure B-3. 


3-34. FIBERGLAS SKIN—REPAIRS BY 
PATCHING. Damage to the Fiberglas skin, that 
exceeds the specified negligible damage limits may 
be repaired as shown in Appendix II, figure B-4. 


3-85. through 3-37. DELETED. 


3-88. DAMAGE REPAIRABLE BY INSER- 
TION. Classifications of damage for the metal 
parts and the Fiberglas skin of the tail fairing 
are described in paragraphs following. 


3-39. METAL PARTS—REPAIRS BY INSER- 
TION. Damage to metal parts that exceeds the 
specified negligible limits may be repaired in 
specific locations as shown in figure 3-10. For ex- 
amples of typical repairs to formed parts, see 
Appendix II, figure B-3. 


3-40. FIBERGLAS SKIN—REPAIRS BY IN- 
SERTION. Damage to the Fiberglas skin that 
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AN470AD4—21 RIVETS 
IN WEB EACH SIDE OF 
DAMAGE. PITCH—0.687 
ROW DISTANCE—0.50 


eV De SE 
EXISTING RI 
Notes LOCATIONS. 
A. FOR GENERAL REPAIR NOTES, REFER —PITCH—0.750 
TO SECTION I 
B, SEE APPENDIX II, FIGURE B-4 FOR 
TYPICAL REPAIRS TO THE FIBERGLAS 
TIPS 
(627% VATE DIMENSIONS ARE SHOWN IN 
INCHES UNLESS OTHERWISE NOTED 


FLATTEN REMAINDER 
OF FLANGE 


AN470AD6—MIN 4 
RIVETS EACH LEG 
OF ALL ANGLES, 
EACH SIDE OF 
DAMAGE. 

MIN PITCH—0.50 


REFER TO NOTE B. 


Repair Parts 
RIB REINFORCEMENT—0.032** 


^a 
2. FILLER—0.020** 
3. CAP REPLACEMENT—0.063* 
eet 4. WEB REPLACEMENT—0.025** 
" 5. WEB REINFORCEMENT—0.032** 
MAX PITCH 1.250 &. SPLICE ANGLE—0.0654 
ROW DISTANCE—1.250 7. CAP REINFORCEMENT—0.0654 
** 24S.T ALCLAD ALUMINUM 
AN470AD4—MIN 9 RIVETS do SAL AR ALUMINUM 
EACH SIDE OF DAMAGE. А SAE 4130 NORMALIZED STEEL 


MAX PITCH—0.687 
ROW DISTANCE—0.50 


Figure 3-8. Vertical Fin Repairs—H-21 (Sheet 1 of 3) 
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REFER TO NOTE B, 


Repair Parts 


SKIN REINFORCEMENT —0, 020%% 
TRAILING EDGE REPLACEMENT — 0, 02555 
3. SKIN REPLACEMENT —0. 016%** 

** 24S-T ALCLAD ALUMINUM 


м ~ 
* @ 


0.060 RADIUS 


CR162C4 
MAX PITCH— 0,562 
ROW DISTANCE —0, 437 


Notes 


A, FOR GENERAL REPAIR NOTES 
REFER TO SECTION I 

B. SEE APPENDIX Il, FIGURE B-4 
FOR TYPICAL REPAIRS TO THE 
FIBERGLAS TIPS . 

C. SEE FIGURE 3-4 FOR ALIGN- 
MENT DIMENSIONS 

D. ALL DIMENSIONS ARE SHOWN 
IN INCHES UNLESS OTHERWISE 
NOTED TAB NOT SHOWN 

FOR CLARITY 


CR163C4—MIN 2 ROWS 


MAX РЇТСН--0,562 
ROW DISTANCE—0, 437 


Figure 3-8. Vertical Fin Repairs—H-21 (Sheet 2 of 3) 
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CR163C5 —MIN 5 


RIVETS EACH END CR163C5 —MIN 4 
OF REPLACEMENT, RIVETS EACH SIDE 
MAX PITCH—0, 562 OF DAMAGE + 

ROW DISTANCE —0. 50 МАХ РІТСН-0. 375 


Notes 


A, FOR GENERAL REPAIR NOTES RE- 
FER TO SECTION I 

B. ALL DIMENSIONS ARE SHOWN IN 
INCHES UNLESS OTHERWISE NOTED 


CR163C5 —USE 
EXISTING LOCATIONS. 
PITCH-—0, 750 


Repair Parts 


1, FILLER—0, 020** 

2. LEADING EDGE REINFORCE- 
MENT —0, 025** 

3, TAB REINFORCEMENT —0, 051** 


**245-T ALCLAD ALUMINUM 


AN470AD5 
ONE ROW EACH 
SIDE OF DAMAGE. 


ME МАХ PITCH—O, 687 


IN BEND AREA 


Figure 3-8. Vertical Fin Repairs—H-21 (Sheet 3 of 3) 
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CR179C4 
USE EXISTING Not 
RIVET LOCATIONS ores 


A. ALL DIMENSIONS ARE SHOWN IN INCHES 
UNLESS OTHERWISE NOTED 

B. FOR GENERAL REPAIR NOTES REFER TO 
SECTION I 


CR179C4 
USE EXISTING 
RIVET LOCA TIONS 


CR163C4 


2 ROWS EACH TYPICAL BEAD 


SIDE OF DAMAGE 
COMPLETELY AROUND. DIMENSION 
MAX РІТСН--0.687 
ROW DISTANCE —0, 50 SECT. | 
А-А 
de gege 
PE 
0.63R 
0.250 89-03 


CR163C4 
1 ROW EACH 
SIDE OF DAMAGE 


1, SKIN REINFORCEMENT —0. 025** EACH FLANGE OF 

2. SKIN FILLER—0. 020%% TRAILING EDGE 

3, TRAILING EDGE REINFORCEMENT —0, 025** REINFORCEMENT, 
**24S-T ALCLAD ALUMINUM MAX PITCH—0, 687 


Repair Parts 


Figure 3-9. Vertical Fin Repairs—H-21A, H-21B, H-21C 
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FOR REPAIRS OF ANGLE 
AND WEB OF BULKHEAD 
SEE FIGURE 4-20 


MIN RADIUS 
0.50 


CR163C4 
MAX PITCH —0. 562 
ROW DISTANCE —0, 437 


REFER TO NOTE B, 


Repair Parts 


. STRIP REPLACEMENT —0, 032* 
. FAIRING FILLER —0, 032** 
ж 75S-T ALCLAD ALUMINUM 
жж 245-T ALCLAD ALUMINUM 


m 


го 


FOR REPAIR ОҒ SKIN 
SEE APPENDIX II, FIGURE 
B-1 


STATION 628. 82 


REFER TO NOTE В, 
FOR REPAIR OF ANGLE OR FORMER 


SEE APPENDIX II, FIGURE B-3 


(ed 
Notes 

A, FOR GENERAL REPAIR NOTES REFER TO 
SECTION I 

B, FOR TYPICAL REPAIRS TO THE FIBER- 
GLAS FAIRING, SEE APPENDIX II, FIG- 
URE B-4 

C. SEE FIGURE 3-4 FOR ALIGNMENT DIMEN- 
SIONS 


D. REFER TO APPENDIX Il PARAGRAPHS 
B-12 THROUGH B-16 FOR SPECIFIC INFOR- 
MATION AND REPAIR PROCEDURES 

E. ASSEMBLE REPAIR PARTS BY RIVETING 
FAIRING FILLER (2) TO STRIP REPLACE- 
MENT (1) RIVET STRIP REPLACEMENT 
(1) TO BODY BULKHEAD APPLY FIBER- 
GLAS PATCH TO TAIL FAIRING 

F, USE AN470A4 RIVETS TO ATTACH EDGE 
OF FAIRING TO STRIP 

G, DRILL 0.125 DIA VENT HOLE IN LOWER 
SECTION OF FAIRING AT ORIGINAL LOC- 
ATION IF REPAIR OCCURS IN THAT AREA 

H. ALL DIMENSIONS ARE SHOWN IN INCHES 
UNLESS OTHERWISE NOTED 


REFER TO NOTE G, 


Figure 3-10. Tail Fairing Repairs 
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Notes 2, 3,ох 5. 


REFER TO 


ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS NOTES B. AND D. 


OTHERWISE NOTED 

USE LACQUER, INDEX NO, 2, ON UNFINISHED 
ALUMINUM OR ALUMINUM-COLORED SURFACES, 
USE LACQUER, INDEX NO, 3, ON GLOSS OLIVE- 
DRAB COLORED SURFACES, USE LACQUER INDEX 
NO, 5 ON LUSTERLESS OLIVE DRAB COLORED 
SURFACES 

LETTERS TO BE 6.0 HIGH BY 4.0 WIDE WITH A 
1.0 WIDTH STROKE 

FINISH CODES TO BE 1.0 HIGH LETTERS AND 
APPLIED IN ACCORDANCE WITH SPEC MIL-M- 


3 OR 5. 
REFER TO 
NOTE B, 


25047 
RADIO CALL LETTERS TO BE 8.0 HIGH BY 5.0 H-21C SERIES d 2, 3,ОВ 5. 
WIDE WITH А 1.25 WIDTH STROKE AND HAVE A ONLY | REFER ТО 
2.6 SPACE BETWEEN LETTERS | ХХ NOTES B. AND E. 
MARKINGS AND FINISHES SHOWN ARE THE SAME 
FOR SURFACES OF LH AND RH COMPONENTS | qu 
3.0 | Xa 2 
| 
| 2, 3,0R 5. 
E REFER TO 
NOTES B. AND D. 
4 OR 6, 
OR NATURAL 
ALUMINUM 


2, 3, ОҚ 5, 
REFER TO 
NOTES B, AND D. 


MATERIAL INDEX 
ET 


6, OF AFT 
SPAR (REF) 122218 1, WALKWAY MATERIAL—SPEC MIL-C- 
,3, . 5044, TYPE II, CLASS I, COLOR МО. 
1 REFER TO 3725 


STA 


603,248 (REF) NOTE B. 2. BLACK LACQUER— COLOR NO, 515, 


SPEC MIL-L-7178 

3, ORANGE-YELLOW LACQUER — COLOR 
NO, 506, SPEC MIL-L-7178 

4, OLIVE-DRAB LACQUER — COLOR NO, 
613, SPEC MIL-L-6805 


12.0 


= 5. ORANGE-YELLOW LACQUER—COLOR 
NO. 614, SPEC MIL-L-6805 
4 OR 6, 6. OLIVE DRAB LACQUER—COLOR NO. 
OR NATURAL 504, SPEC MIL-L-7178 
ALUMINUM 7. ALUMINUM PIGMENTED LACQUER— 


SPEC MIL-L-7178 


Figure 3-11. Refinishing and Re-marking [Sheet 1 of 2) 
Changed 15 March 1960 
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Notes LEFT-HAND 1, 2, OR 4. REFER 
SIDE ONLY TO NOTE B, 
A. ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS E 
OTHERWISE NOTED 
B. USE LACQUER, INDEX NO, 1, ON UNFINISHED 0.50 0.375 
ALUMINUM OR ALUMINUM COLORED SURFACES. 
USE LACQUER, INDEX NO. 2 ON GLOSS OLIVE- ae Ее. 
DRAB COLORED SURFACES, USE LACQUER, | TRANSMITTER | T 
INDEX NO. 4 ON LUSTERLESS OLIVE-DRAB 


COLORED SURFACES 

C. FINISH CODES TO BE 1.0 HIGH LETTERS AND 
APPLIED IN ACCORDANCE WITH SPEC MIL-M- 
25047 


SIOR»5, 
OR NATURAL 
ALUMINUM 


MATERIAL INDEX 


1. BLACK LACQUER-— COLOR NO, 
515, SPEC MIL-L-6805 
2. ORANGE YELLOW LACQUER— 
NO, 506, SPEC MIL-L-7178 
3. OLIVE-DRAB LACQUER— COLOR 
NO, 613, SPEC MIL-L-6805 
3, 5; OR 6 4, ORANGE YELLOW LACQUER— 
S COLOR NO, 614, SPEC MIL-L-6805 
5. OLIVE DRAB LACQUER— COLOR 
| NO, 504, SPEC MIL-L-7178 
6. ALUMINUM PIGMENTED LACQUER— 
Xx SPEC MIL-L-7178 
1, 2, OR 4.REFER 
TO NOTES 
B. AND C, 


Хх Xxx i 


Figure 3-11. Refinishing and Re-marking (Sheet 2 of 2) 
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exceeds the specified negligible limits may be re- 
paired as shown in Appendix II, figure B-4. 


3-41. through 3-43. DELETED. 


3-44. DAMAGE NECESSITATING REPLACE- 
MENT. Damage resulting in the loss of a major 
portion of the tail fairing, or any one of the 
formers, or more than five per cent of the area 
between two formers, necessitates replacement in 
whole of the tail fairing or the formers. 


3-44A. STRUT ASSEMBLY. 


3-44B. TYPE OF CONSTRUCTION. The strut 
assembly consists of a single tube to which a fitting 
is attached at each end. The tube is a streamline 
section of 4130 hardened steel. The fittings are 
machined sections of 4130 steel bar stock. One end 
of each fitting is rounded and drilled to fit into 
the streamline tube, while the other end is clevis- 
shaped to receive the attaching hardware when 
installing the strut assembly. 


3-44C, NEGLIGIBLE DAMAGE. Damage to the 
struts is limited to the presence of nicks or 
scratches on the tube or fittings which may be 
removed by burnishing. Maximum depth of bur- 
nished area on the tube is not to exceed 0.010 inch 
and must clear attachments by a minimum of 0.750 
inch. Maximum depth of burnished area on the 
fittings is not to exceed 0.040 and must clear at- 
tachments, holes, and radii by a minimum of 0.750 
inch. 


3-44D. DAMAGE REPAIRABLE BY PATCH- 
ING. Not applicable. 


3-44E. DAMAGE REPAIRABLE BY INSER- 
TION. Not applicable. 


3-44F. DAMAGE NECESSITATING REPLACE- 
MENT. Damage in excess of that defined as 
negligible necessitates replacement of the strut 
assembly. 


3-45. REFINISHING AND RE-MARKING. 


3-46. GENERAL. Refinish or re-mark tail group 
components, if the finish is removed as the mark- 
ings become illegible during repair or replacement, 
as described in subsequent paragraphs. 

3-47. MATERIAL REQUIRED. This list in- 


cludes the material to refinish and re-mark a tail 
group component. 


Walkway material Military Specification MIL-C- 
5044, type II, class I 


Primer Zine-chromate, Military Speci- 
fication MIL-P-8585 
Lacquer Orange-yellow, Color No. 614, 
Military Specification MIL- 
L-6805 
150B 
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Olive-drab, Color No. 618, 
Military Specification MIL- 
L-6805 

Black, Color No. 515, Military 
Specification MIL-L-7178 

Orange-yellow, Color No. 506, 
Military Specification MIL- 
L-7178 

Wash, Military Specification 
MIL-P-8514 

Aluminum Pigmented Mili- 
tary Specification MIL-L- 
7178 

Olive-drab, Color No. 504 
Military Specification MIL- 
L-7178 

Acetone Federal Specification O-A-51 


3-48. EQUIPMENT REQUIRED. This list in- 
cludes the equipment to refinish and re-mark a tail 
group component, 


Lacquer 


Lacquer 


Lacquer 


Primer 


Lacquer 


Lacquer 


Spray equipment AR 
Stencils AR 
Tape Masking, Federal Specifica- 
tion UU-T-106 
3-49. REFINISHING AND RE-MARKING PRO- 
CEDURE. Refinishing and re-marking of spe- 
cific components should be accomplished as shown 
in figure 3-11, and as described in the following 
steps: 
a. Mask the area surrounding the repair. 
b. Wipe the repaired area with acetone-soaked 
cloths to remove oils and dirt. 
c. Apply one thin coat of zinc-chromate primer 
to the repaired area. 


Note 


On steel parts, apply one coat of wash 
primer as described in paragraph 1-192 
prior to applying zinc-chromate primer. 


d. Apply two thin coats of the original lacquer 
finish (figure 3-1) to the primed area and allow 
to dry. 

e. Use any existing letters or numerals as 
guides for spacing, and tape applicable stencil or 
suitable mask in position. 

f. Spray applicable color lacquer (figure 3-1) 
on stenciled area. 


Note 


If the markings are to be applied on a 
natural finish, apply a thin coat of zinc- 
chromate primer to the stenciled area 
‘before spraying lacquer. 


g. Allow area to dry sufficiently before re- 
moving stencil. 
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SECTION IV 
BODY GROUP 


4-1. BODY GROUP. 

4-2. GENERAL. (See figures 4-3 and 4-4.) 
The body, with the exception of the nose enclo- 
sure, cabin and door windows, heating ducts, 
cabin floor and cooling system seal curtains, is an 
all metal, semi-monocoque structure consisting of 
transverse frames and bulkheads, connected by 
forward and aft, upper and lower longerons. 
Longitudinal beams and transverse quarter 
frames provide support for the cockpit and cabin 
floors. Shorter beams, in conjunction with decks 
which serve as transverse webs, support the trans- 
missions. Fixed longitudinal intercostals and keels 
support the alighting gear, troop seats and litters, 
battery and other electrical equipment. A remov- 
able keel provides access for engine installation 
or removal. Built-up beams and frames, riveted to 
the longerons and keels, support the full cell, com- 
munication equipment, flight and engine controls, 
and rescue hoist. (See figures 4-38 and 4-39.) 
The H-21 and H-21A series have the same basic 
structure. The H-21B and H-21C series have a 
two-piece structure with the joint at station 
359.800. The frame at station 359.800 is an integ- 
ral part of the aft body section and serves as one 
of the mating surfaces of the joint. A series of ex- 
trusions riveted to the inside of the skin and 
around the cross section serves as the other mat- 
ing surface and is an integral part of the forward 
body section. The joint is completed by bolts 
through the outer caps of the frames and through 
fittings riveted to the longerons and lower keel. 
(See figure 4-4.) The body is covered with sheet 
aluminum alloy, which is reinforced by extruded 
vertical stiffeners, riveted to the inside of the skin. 
(See figures 4-7 and 4-8.) Access doors and remov- 
able panels, including cowling, fairing, and emer- 
gency escape hatches, are provided. (See figure 
4-56.) A transparent plastic nose enclosure and 
cabin windows are part of the body. (See figure 
4-62.) The body structure is sealed for watertight- 
ness on all models. (See figure 4-12.) 


Note 


Precautions should be taken to prevent 
damage to surrounding material and 
members. Proper support of the struc- 
ture when removing skin panels and 
structural members, protection of adja- 
cent members during their repair opera- 
tions, and à minimum of blows in the 
removal of damaged members and the 
riveting of repairs, is necessary. 


Changed 15 December 1958 


4-3. BODY SKIN. 


4-4. TYPE OF CONSTRUCTION. (See figure 
4-7.) The body skin, with the exception of an 
area of magnesium on the dorsal fairing imme- 
diately above the engine section, consists of panels 
made from 2024 and 7075 alloy sheet. Panel 
splices, lapped and riveted, occur at frame, bulk- 
head, and longeron locations. 


4-5. NEGLIGIBLE DAMAGE. (See figure 4-9.) 
Negligible damage is that damage or distortion 
which can be permitted to exist as is, or be cor- 
rected by a simple procedure such as removing 
dents, stop-drilling cracks, and temporary fabric 
patching, without placing restrictions on flight. 
Refer to paragraphs 4-9 through 4-11 for oil- 
canning inspection and criteria. 


4-6. DAMAGE REPAIRABLE BY PATCHING. 
Damage more extensive than that defined as neg- 
ligible may be repaired as shown in Appendix II, 
figure BI Specific repairs for oileanning of the 
body skin are shown in figure 4-11. 


4-7, DAMAGE REPAIRABLE BY INSERTION. 
Damage that requires the insertion of less than a 
full panel may be repaired as shown in Appendix 
II, figure B-1, or in accordance with the following 
recommendation. 


4-7A. Repair of the body skin by the insertion of a 
partial panel may be made, provided that the par- 
tial panel extends from longeron to longeron 
(same height as original or remaining panel), 
and that one of the two required rows of rivets in 
the new lap joint be located so as to pick up the 
original panel-stiffener rivet locations. The other 
required row of rivets should secure only the 
lapped sheets and any gussets or reinforcements 
in the area. Determination of rivet pitch, row dis- 
tance, and replacement rivet diameter may be 
made in accordance with the information in para- 
graphs 1-146 through 1-165. 


4-8. DAMAGE NECESSITATING REPLACE- 
MENT. Extensive skin damage requires a com- 
plete panel replacement. Refer to the General 
Manual for Structural Repair, T.O. 1-1A-1, Sec- 
tions III and IV, for general working practices 
and rivet information. The replacement should 
include the entire panel and be made to lie along 
original boundary members such as bulkheads and 
longerons. When adding or replacing rivets adja- 
cent to or near previously installed rivets, care 
should be exercised, or the older rivets will be 
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Note 


A. TO ASSURE CONSISTENCY AND CLARITY 
OF ILLUSTRATIONS, AND TO EXPEDITE 
LOCATING A SPECIFIC COMPONENT OF 
A MAJOR ASSEMBLY OF THE BODY 


GROUP, REFERENCE IS MADE, IN SOME 17 Cy 
CASES, TO SPECIFIC PARAGRAPH NUM- 217 
BERS FOR INFORMATION, OR ТО ILLUS- 16 Gå 
TRATIONS FOR A FURTHER BREAKDOWN 4621 
AND REFERENCE TO SPECIFIC REPAIR i Ky ON 
ILLUSTRATIONS ZR 2 ME 


18 


її 


FIG, OR 


NOMENCLATURE PARA NO. 


1 AFT PYLON COW LING 16 DECKS 4-3 
2 DORSAL FAIRING 4-61 17 CONTROLS BELLCRANKS 4-79 
3 HEATING SYSTEM DUCTS 4-72 18 BULKHEADS 4-3 
4 RESCUE HOIST BOOM 4-73 19 KEELS 4-3 
5 FWD PYLON COWLING 4-61 20 LONGERONS 4-3 
6 NOSE ENCLOSURE 4-68 21 ACCESS DOORS 4-56 
7 RESCUE DOOR 4-58 22 FUEL CELL 4-75 
8 WINDOW FRAMES 4-62 23 CONTROLS SUPPORTS 4-38 
9 BODY SKIN 4-7 24 DOOR FRAMING 4-62 
10 ENGINE HATCH 4-60 25 CABIN DOOR 4-58 
11 SKIN STIFFENERS Para 4-12 26 FLOOR PANELS 4-54 
12 FRAMES 4-3 27 WORK PLATFORMS 4-38 
15 CONTROL CABLES Para 4-508 28 FIXED EQUIPMENT SUPPORTS 4-38 
14 AIR INLET BRACE 4-37 29 FLOOR SUPPORTS 4-54 
DRIVE SHAFT BEARING SUPPORT 4-3 


- Figure 4-1. Body Group—H-21, H-21A 
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Note 


A. TO ASSURE CONSISTENCY AND CLARITY 
OF ILLUSTRATIONS, AND TO EXPEDITE 
LOCATING A SPECIFIC COMPONENT OF 
A MAJOR ASSEMBLY OF THE BODY 
GROUP, REFERENCE IS MADE, IN SOME 
CASES, TO SPECIFIC PARAGRAPH NUM- 
BERS FOR INFORMATION, OR TO ILLUS- 
TRATIONS FOR A FURTHER BREAKDOWN 
AND REFERENCE TO SPECIFIC REPAIR 
ILLUSTRATIONS 


14 


12 


FIG, OR INDEX 


NOMENCLA E 
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NOMENCLATURE 
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Figure 4-2. Body Group—H-21B, H-21C 
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Figure 4-3. Body Structure—H-21, H-21A (Sheet 1 of 2) 
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Figure 4-4. Body Structure—H-21B, H-21C (Sheet 1 of 2) 
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Figure 4-4. Body Structure—H-21B, H-21C (Sheet 2 of 2) 
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Figure 4-5. Body Structure Alignment—H-21, H-21A (Sheet 2 of 4) 
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T.O. 1H-21-3 Section IV 
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Notes а= 

C. LEVELING — SEE FIGURE 1-6 FOR 
HOISTING, JACKING AND LEVELING 
POINTS AND FIGURE 5-5 FOR DEF- 
INITIONS OF SYMBOLS AND ABBRE- 
VIATIONS 

D. SEE FIGURE 5-5 FOR DEFINITIONS 
OF SYMBOLS AND ABBREVIATIONS 


A. ALL DIMENSIONS ARE SHOWN IN IN- 
CHES UNLESS OTHERWISE NOTED 
AND ARE APPLICABLE UNDER THE 
FCLLOWING CONDITIONAL NOTES: 

B. STRUT INFLATION AND CASING 
PRESSURE -- REFER TO T.O. 1H- 
21-2-2, TECHNICAL MANUAL MAIN- 
TENANCE INSTRUCTIONS, FOR SPE- 
CIFIC INFORMATION ON MAIN AND 
NOSE GEAR STRUTS AND CASINGS 
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T.O. 1H-21-3 Section IV 
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Notes 


А, ALL DIMENSIONS ARE SHOWN IN IN- 
CHES UNLESS OTHERWISE NOTED 
AND ARE APPLICABLE UNDER THE 
FOLLOWING CONDITIONAL NOTES: 

B. STRUT INFLATION AND CASING 
PRESSURE -- REFER TO T.O. 1H- 
21-2-2, TECHNICAL MANUAL MAIN- 
TENANCE INSTRUCTIONS, FOR SPE- 
CIFIC INFORMATION ON MAIN AND 
NOSE GEAR STRUTS AND CASINGS 


C. LEVELING — SEE FIGURE 1-6 FOR 
HOISTING, JACKING AND LEVELING 
POINTS AND FIGURE 5-6 FOR DEF- 

INITIONS OF SYMBOLS AND ABBRE- 

VIATIONS 


9.10 
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Section IV 


STA 


STA STA STA STA 
628.820 603.810 562.0 521.50 413.210 
STA STA 
259.50 
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INDEX THICKNESS 


ALLOY 


2024-Т3 
2024-Т3 
2024-Т4 
2024- T4 
2024-T4 
2024-T4 
2024-0 


STA STA STA STA STA 
569.840 534.137 463.675 407.830 359.975 


STA STA STA STA STA 


104,50 119.50 159,50 299.50 


Notes 


REFER TO THE GENERAL MANUAL FOR STRUC- 
TURAL REPAIR, T.O.1-1A-1, SECTION III, FOR 
INFORMATION ON THE SUBSTITU TION OF SKIN 
PANEL ALLOYS 

REFER TO APPENDIX I FOR LISTING OF ALLOY 
SPECIFICATION 

SEE FIGURE 4-9 FOR NEGLIGIBLE DAMAGE 
INFORMATION 


^ STA 
339.50 


T.O. 1H-21-3 


STA 
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311.810 339.50 
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STA 
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STA STA STA STA STA 
311.810 299.50 159.50 119.50 104, 50 
STA STA STA STA 3 


4 


534.137 


569. 840 


STA STA STA STA STA 
521.50 562.0 603,810 628.820 


413. 210 


SEE APPENDIX II, FIGURE B-1 FOR TYPICAL 
SKIN REPAIRS 

STATION LOCATIONS SHOWN REPRESENT THE 
CENTERLINE OF THE OVERLAP OF TWO 
PANELS 

ALL DIMENSIONS ARE SHOWN IN INCHES UN- 
LESS OTHERWISE NOTED 


Figure 4-7. Body Skin Gages—H-21, H-21A [Sheet 1 of 2) 


Changed 15 September 1958 


T.O. 1H-21-3 


INDEX  THICKNESS 


ALLOY 


1 0.020 2024-T3 ALCLAD 
2 0.025 2024-T3 ALCLAD 
3 0.020 2024-T4 ALCLAD 
4 0.025 2024-T4 ALCLAD 
5 0.032 2024-T4 ALCLAD 
6 0.051 2024-T4 ALCLAD 
Т 0. 2024-0 ALCLAD 


, Section IV 


7075-T6 ALCLAD 
7075-T6 ALCLAD 
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‘Notes 


A. REFER TO THE GENERAL MANUAL FOR 
STRUCTURAL REPAIR, T.O, 1-1A-1, SECTION 
III, FOR INFORMATION ON THE SUBSTITUTION 
OF SKIN PANEL ALLOYS 

B, REFER TO APPENDIX I FOR LISTING OF 
ALLOY SPECIFICATION 

C. SEE FIGURE 4-9 FOR NEGLIGIBLE DAMAGE 
INFORMATION 


D. SEE APPENDIX II, 
SKIN REPAIRS 

E. STATION LOCATIONS SHOWN REPRESENT THE 
CENTERLINE OF THE OVERLAP OF TWO 
PANELS 

F. ALL DIMENSIONS ARE SHOWN IN INCHES UN- 
LESS OTHERWISE NOTED 


FIGURE B-1 FOR TYPICAL 


Figure 4-7. Body Skin Gages—H-21, H-21A (Sheet 2 of 2] 


Changed 15 September 1958 
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Section IV 


INDEX THICKNESS ALLOY 
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2024-T3 
2024-T3 
2024-T3 


ALCLAD 
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STA STA 
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5ТА 
104,50 


5ТА 5ТА 5ТА 5ТА 5ТА 


Notes 


REFER TO THE GENERAL MANUAL FOR 
STRUCTURAL REPAIR, T.O. 1-1A-1, SECTION 
ШІ, FOR INFORMATION ON THE SUBSTITUTION 
OF SKIN PANEL ALLOYS 

REFER TO APPENDIX I FOR LISTING OF 
ALLOY SPECIFICATION 

SEE FIGURE 4-10 FOR NEGLIGIBLE DAMAGE 
INFORMATION 
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T.O. 1H-21-3 


INDEX  THICKNESS ALLOY 
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STA STA STA STA 
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STA 


SEE APPENDIX II, FIGURE B-1 FOR TYPICAL 
SKIN REPAIRS 

STATION LOCATIONS SHOWN REPRESENT THE 
CENTERLINE OF THE OVERLAP OF TWO 
PANELS 

ALL DIMENSIONS ARE SHOWN IN INCHES UN- 
LESS OTHERWISE NOTED 


Figure 4-8. Body Skin Gages—H-21B, H-21C (Sheet 1 of 2) 
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T.O. 1H-21-3 ` Section IV 


INDEX THICKNESS ALLOY 


INDEX THICKNESS ALLOY 


1 0.020 2024-T3 10 0.032 2024-0  ALCLAD 
2 0. 2024-T3 jt 0.020 7075-T6 ALCLAD 
3 0. 2024-T3 12 0.025 7075-T6 ALCLAD 
4 0. 2024-T3 13 0.032 7075-T6 ALCLAD 
5 0. 2024-T4 14 0.020 MAGNESIUM FS/la 
6 0. 2024-T4 15 0.032 MAGNESIUM FS/la 
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Notes 

A. REFER TO THE GENERAL MANUAL FOR D. SEE APPENDIX II, FIGURE B-1 FOR TYPICAL 

STRUCTURAL REPAIR, Т.О.1-1А-1, SECTION SKIN REPAIRS 

III; FOR INFORMATION ON THE SUBSTITUTION E. STATION LOCATIONS SHOWN REPRESENT THE 

OF SKIN PANEL ALLOYS CENTERLINE OF THE OVERLAP OF TWO 
B. REFER TO APPENDIX I FOR LISTING OF PANELS 

ALLOY SPECIFICATION F. ALL DIMENSIONS ARE SHOWN IN INCHES UN- 
C. SEE FIGURE 4-10 FOR NEGLIGIBLE DAMAGE LESS OTHERWISE NOTED 


INFORMA TION 
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STA 
628.82 


T.O. 1H-21-3 


1.00 MAX DIA HOLE REFER TO NOTE A, 


1.50 MAX DIA HOLE REFER TO NOTE P, 


ER NO HOLES PERMITTED 


STA 
407.830 


603.81 


STA 
562.0 


STA STA STA 
159.5 299.50 359.975 
Notes 
THE MINIMUM DISTANCE BETWEEN THE TRIMMED 
EDGES OF ANY TWO HOLES IN THIS SHADED AREA 
IS 10 TIMES THE DIAMETER OF THE LARGER 
HOLE E. 
THE MINIMUM DISTANCE BETWEEN THE TRIMMED 
EDGES OF ANY TWO HCLES IN THIS SHADED AREA 
IS FIVE TIMES THE DIAMETER OF THE LARGER 
HOLE E. 
THE MINIMUM DISTANCE BETWEEN THE TRIMMED 
EDGES OF ANY TWO HOLES NOT IN THE SAME 
SHADED AREA IS 10 TIMES THE DIAMETER OF G, 


THE LARGER HOLE 
APPLY A MINIMUM OF ONE COAT OF CLEAR 


REFER TO 
NOTE Е 


STA 445.5 
413.210 


LACQUER, SPEC MIL-L-6206, TO THE EDGES OF 
ALL TRIMMED HOLES AND SCRATCHES TO PRE- 
VENT CORROSION 

COVER HOLES WITH AN EXTERNAL FABRIC 
PATCH, REFER TO SECTION VII FOR INFOR- 
MATION ON REPAIR MATERIALS AND PROCED- 
URES 

FOR NEGLIGIBLE DAMAGE LIMITS TO THE TRANS- 
PARENT PLASTIC NOSE ENCLOSURE, SEE FIGURE 
4-68 

ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS 
OTHERWISE NOTED 


Figure 4-9. Body Skin Negligible Damage—H-21, H-21A (Sheet 1 of 2) 
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Т.О. 1H-21-3 Section IV 


1.0 MAX DIAMETER HOLE, REFER TO NOTE A, 
E NO HOLES PERMITTED 


1.50 MAX DIAMETER HOLE, REFER TO NOTE B, 


STA 
628. 82 
STA STA STA STA STA STA STA 
603.81 407.833 279.50 159.50119,50104,50 29.0 


REFER TO 
NOTE F. 
STA STA 
628. 82 29.0 
STA STA STA STA STA STA STA STA STA 
603.81562.00 521.50 445.50 413.0 299.50 159,50 104. 50 53.36 
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еее о о о ө e ° 
REFER TO 
NOTE F, 
Notes 
A, THE MINIMUM DISTANCE BETWEEN THE TRIMMED LACQUER, SPEC MIL-L-6806, TO THE EDGES OF 
EDGES OF ANY TWO HOLES IN THIS SHADED AREA ALL TRIMMED HOLES AND SCRATCHES TO PRE- 
IS 10 TIMES THE DIAMETER OF THE LARGER VENT CORROSION 
HOLE E. COVER HOLES WITH AN EXTERNAL FABRIC 
B. THE MINIMUM DISTANCE BETWEEN THE TRIMMED PATCH. REFER TO SECTION VII FOR INFOR- 
EDGES OF ANY TWO HOLES IN THIS SHADED AREA MATION ON REPAIR MATERIALS AND PROCED- 
IS FIVE TIMES THE DIAMETER OF THE LARGER URES 
HOLE F. FOR NEGLIGIBLE DAMAGE LIMITS TO THE TRANS- 
C. THE MINIMUM DISTANCE BETWEEN THE TRIMMED PARENT PLASTIC NOSE ENCLOSURE, SEE FIGURE 
EDGES OF ANY TWO HOLES NOT IN THE SAME 4-68 
SHADED AREA IS 10 TIMES THE DIAMETER OF с, ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS 


THE LARGER HOLE 


OTHERWISE NOTED 
D. APPLY A MINIMUM OF ONE COAT OF CLEAR 


Figure 4-9. Body Skin Negligible Damage—H-21, H-21A (Sheet 2 of 2) 
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Section IV T.O. 1H-21-3 


1,00 MAX DIA HOLE REFER TO NOTE A, 


NO HOLES PERMITTED 


1.50 MAX DIA HOLE REFER TO NOTE В. 


STA 


119,5 REFER TO 


NOTE E 


2 


! 


7 = 
К] 
/ 
5ТА | 
603.81 
STA 
628.82 
? 413.210 STA 311,81 
STA 377.560 
REFER TO ° s 
NOTE F, Ч 


407.830 


STA 


STA 
'413. 210 445, 500 


STA 
Notes 377.560 
А. THE MINIMUM DISTANCE BETWEEN THE TRIMMED LACQUER, SPEC MIL-L-6806, TO THE EDGES OF 
EDGES OF ANY TWO HOLES IN THIS SHADED AREA ALL TRIMMED HOLES AND SCRATCHES TO PRE- 
IS 10 TIMES THE DIAMETER OF THE LARGER VENT CORROSION 
HOLE E. COVER HOLES WITH AN EXTERNAL FABRIC 
B. THE MINIMUM DISTANCE BETWEEN THE TRIMMED PATCH, REFER TO SECTION VII FOR INFOR- 
EDGES OF ANY TWO HOLES IN THIS SHADED AREA MATION ON REPAIR MATERIALS AND PROCED- 
IS FIVE TIMES THE DIAMETER OF THE LARGER URES 
HOLE F. FOR NEGLIGIBLE DAMAGE LIMITS TO THE TRANS- 
C. THE MINIMUM DISTANCE BETWEEN THE T RIMMED PARENT PLASTIC NOSE ENCLOSURE, SEE FIGURE 
EDGES OF ANY TWO HOLES NOT IN THE SAME 4-68 
SHADED AREA IS 10 TIMES THE DIAMETER OF G. ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS 
THE LARGER HOLE OTHERWISE NOTED 
D. APPLY A MINIMUM OF ONE COAT OF CLEAR 
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Figure 4-10. Body Skin Negligible Damage—H-21B, H-21C (Sheet 1 of 2) 


T.O. 1H-21-3 Section IV 


1.0 MAX DIAMETER HOLE, REFER TO NOTE A, 


NO HOLES PERMITTED 


1.50 MAX DIAMETER HOLE, REFER TO NOTE В. 


STA STA 
628.82 104,50 
STA STA STA STA STA STA STA 
603,81 445,50 407,833 279.50 179,50 119.50 29.0 


STA STA 
628.82 562,00 
STA STA STA STA STA 
603.81 521.50 445,50 413.0 311, 80 


Notes 


THE MINIMUM DISTANCE BETWEEN THE TRIMMED 
EDGES OF ANY TWO HOLES IN THIS SHADED AREA 
Is 10 TIMES THE DIAMETER OF THE LARGER 
HOLE 

THE MINIMUM DISTANCE BETWEEN THE TRIMMED 
EDGES OF ANY TWO HOLES IN THIS SHADED AREA 
IS FIVE TIMES THE DIAMETER OF THE LARGER 
HOLE 

THE MINIMUM DISTANCE BETWEEN THE TRIMMED 
EDGES OF ANY TWO HOLES NOT IN THE SAME 
SHADED AREA IS 10 TIMES THE DIAMETER OF 
THE LARGER HOLE 

APPLY A MINIMUM OF ONE COAT OF CLEAR 


REFER TO 
NOTE F, 


STA 
29.0 


STA 
53.36 


STA 
104,50 


REFER TO 
NOTE F. 


LACQUER, SPEC MIL-L-6806, TO THE EDGES OF 
ALL TRIMMED HOLES AND SCRATCHES TO PRE- 
VENT CORROSION 

COVER HOLES WITH AN EXTERNAL FABRIC 
PATCH, REFER TO SECTION VII FOR INFOR- 
MATION ON REPAIR MATERIALS AND PROCED- 
URES 

FOR NEGLIGIBLE DAMAGE LIMITS TO THE TRANS- 
PARENT PLASTIC NOSE ENCLOSURE, SEE FIGURE 
4-68 

ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS 
OTHERWISE NOTED 


Figure 4-10. Body Skin Negligible Damage—H-21B, H-21C (Sheet 2 of 2) 
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Section IV 


FWD JACK 


POINT [19 SN 


158.559 REF) 


174 


FWD JACK 
x cm 


T.O. 1H-21-3 


OIL CAN INSPECTION PROCEDURE AND EQUIPMENT 
SS SE EE CHR TENERE I] 


CARGO SLING 
PART NO, 42Б5525-1 (H-21B, H-21C) 
PART NO, 22E5134-1 (H-21A) 

PART NO. 22E5095-1 (H-21) 


JACK HELICOPTER 84,0 DEEP 


CLEAR OF GROUND 
WHEN APPLYING 
LOAD OF 4500 LBS 


CARGO SLING 


Notes 


ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS 
OTHERWISE NOTED 

WITH HELICOPTER STILL ON JACKS, INSPECT 
THE LOWER SKIN PANELS BETWEEN LOWER LON- 
GERONS; THESIDE SKINPANELS BETWEEN LOWER 
AND UPPER LONGERONS; AND THE UPPER SKIN 
PANELS BETWEEN UPPER LONGERONS AT STA 
199,50 THROUGH STA 580,00. REMOVE JACKS AND 
INSPECT HELICOPTER AS DESCRIBED IN NOTE C. 
INSPECT LOWER SKIN PANELS BETWEEN LOWER 
LONGERONS FORWARD OF STA 199.50 AND AFT 
OF STA 580,0 

REFER TO PARAGRAPHS 4-9 AND 4-11 FOR DETAIL 
INFORMATION ON METHOD OF INSPECTION 


CHECK PIT 
42,0 x 102,0 x 


\ 
WHEELS CLEAR 


OF GROUND. 
REFER TO NOTE 
B. 


TAIL JACK 
POINT (STA 


603.810 REF) -TAIL JACK 


CARGO SLING — , 


HYDRAULIC ACTUATOR 
CAPABLE OF APPLYING 
4500 LBS FOR ONE 
MINUTE 


EYE FITTING ———— X 


SECURED TO 
FLOOR OF PIT 


Figure 4-11. Body Skin Repairs (Sheet 1 of 5) 


Revised 15 December 1957 


T.O. 1H-21-3 Section IV 


BODY SKIN (REF) BODY SKIN (REF) BODY SKIN (REF) 


STIFFENERS (REF) STIFFENERS (REF) 


STIFFENERS (REF) 


FRAME (REF) 


үг 


SINGLE ВАҮ OILCANS MULTI-BAY OILCANS MULTI-BAY OILCANS 
CONDITION I CONDITION II 
Notes 
DISCREPANCY IDENTIFICATION A. FOR GENERAL INFORMATION, 


INSPECTION PROCEDURES AND 
CRITERIA, REFER TO PARA- 
GRAPHS 4-9 THROUGH 4-11 

B, FOR INFORMATION ON STA- 


LOCATION DESCRIPTION 


1 8ТА289.0 12.250 ABOVE UPPER RH LONGN CRACK — 3.0 LG d 
2 STA 289.0 OUTBD OF LONGITUDINAL CL CRACK — 3.125 LG PINE o ME 
3 STA 531.0 LEFT SIDE, BELOW UPPER LONGN SINGLE BAY OILCAN Peor Ару 
4 STA 618.0 LEFT SIDE SINGLE BAY OILCAN 
5 BETWEEN STA 159.0 AND 170.0 BOTTOM SIDE SINGLE BAY OILCAN | < SC EE de Зоог 
6 STA 407.830 RIGHT AND LEFT SIDE SINGLE BAY OILCAN SEA ROC АЕ ANE 
7 BETWEEN STA 359.0 AND 379.0 RIGHT SIDE SINGLE BAY OILCAN EE 
8 BETWEEN STA 385.0 AND 392. 0 RIGHT SIDE SINGLE BAY OILCAN e ons Gay es ILLUS. 
9 BETWEEN STA 365.0 AND 372.0 RIGHT SIDE SINGLE BAY OILCAN сал MIR СЫ с ЕНСЕ 
10 BETWEEN STA 365.0 AND 372.0 LEFT SIDE SINGLE BAY OILCAN rende 
11 BETWEEN STA 370.0 AND 376.0 RIGHT SIDE SINGLE BAY OILCAN 


USED AS A GUIDE IN THE RE- 
PAIR OF SIMILAR DISCREPAN- 
CIES 

D, ALL DIMENSIONS ARE SHOWN 
ININCHES UNLESS OTHERWISE 
NOTED 


3 


12 BETWEEN STA 174.0 AND 199.0 RIGHT SIDE SINGLE BAY OILCAN 
13 BETWEEN STA 283.0 AND 289.0 BOTTOM SIDE SINGLE BAY OILCAN 
14 BETWEEN STA 363.0 AND 378.0 RIGHT SIDE SINGLE BAY OILCAN 
15 BETWEEN STA 179.0 AND 193.0 SINGLE BAY OILCAN 
16 BETWEEN STA 368.0 AND 378.0 SINGLE BAY OILCAN 
17 BETWEEN STA 185.0 AND 199.0 BOTTOM SIDE SINGLE BAY OILCAN 
18 BETWEEN STA 285.0 AND 299.0 RIGHT SIDE SINGLE BAY OILCAN 


STA 
603.810 


STA 


407.830 STÅ 


445. 50 


STA 
377.560 


STA 199.50 STA STA 
159.50 239.50 259.50 


Figure 4-11. Body Skin Repairs (Sheet 2 of 5) 
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Section IV 
E a AN470AD4 
STA MAX PITCH — 0.875 
288.93 ROW DISTANCE — 0.625 


AN470AD4 
USE EXISTING 
RIVETS THIS 


FWD ROW 


DRILL 0.1285 DIA 
HOLE EACH END 


OF CRACK REFER TO 
NOTE B 1 
STA 
5311.0 
UPPER AFT 
LONGERON AN470AD4—MIN2 


RIVETS EACH LEG 
OF ANGLE. 
MAX PITCH — 0.50 


REFER TO 
NOTE C, 


19 


EE Oe 


JOGGLE TO OVERLAP 
SKIN STIFF ENER 


EACH STIFF- 
ENER 


JOGGLE TO 
OVERLAP EXIST- 
ING ANGLE 


Repair Parts 


- 


SKIN REINFORCEMENT — 0.032 **, 3,0 x LENGTH 
(CRACK LENGTH + 2.0) 

SKIN REINFORCEMENT — 0.032 **, 3.1875 x 6.625 

ATTACHMENT ANGLE — 0.040 **, 1,0 x 1.0 x 0.625 

SKIN STIFF ENER — 0.040 **, 0,625 x 0.625 x LENGTH 

SKIN STIFFENER — 0.032 **, 0,625 x 0.625 x LENGTH 

SKIN STIFFENER — 0,040 **, 1, 750 WIDE x 0,375 
FLANGES x 3,250 LONG 

** 24 S-T ALCLAD ALUMINUM 


с ол Li DO 


T.O. 1H-21-3 


AND BUTTLINES, 


REFER TO 

AN470AD4 
USE EXISTING 
RIVETS THIS 
ROW 


up 


DRILL 0.1285 DIA 
HOLE EACH END 
OF CRACK 


AN470AD4 
MAX PITCH — 0.8125 
ROW DISTANCE — 0.8125 


2 


REFER TO 


5.0 LG 4 
STA AN470AD4 — MIN 2 
407.0 RIVETS OUTBOARD OF 


JOGGLE, EACH END, 
MAX PITCH — 0.50 


AN470AD4 
MIN PITCH — 0.625 
ROW DISTANCE — 0.750 


JOGGLE T 
OVERLAP EXIST- 
ING STRUCTURE, 
EACH END 


Notes 


ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS 
OTHERWISE NOTED : 
TYPICAL RIVET EDGE DISTANCE — 0.30 
INSTALL AN470AD4 RIVETS AT A MINIMUM PITCH 
OF 0.750 

FOR INFORMATION ON STATIONS, WATERLINES, 
SEE FIGURES 4-5 AND 4-6 


Figure 4-11. Body Skin Repairs (Sheet 3 of 5) 
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b. 


2. 


T.O. 1H-21-3 


STIFFENER, 
EACH END 


REFER TO 
NOTE C. 


ENER 


REFER TO 
NOTE C, 


Repair Parts 


SKIN STIFFENERS — 0.032 **, 0,625 x 0.625 
x LENGTH 

SKIN STIFFENERS — 0.032 ** 1,50 WIDE x 0.250 
FLANGES x LENGTH 

жж 245-Т ALCLAD ALUMINUM 


OVERLAP SKIN 


EACH STIFF- 


Section IV 


JOGGLE TO 
OVERLAP SKIN 
STIFFENER 
EACH END 


REFER TO 
NOTE C. 
EACH STIFF - 


JOGGLE TO 
OVERLAP 
SKIN STIFF - 
ENER, EACH 
END 

REFER TO 
NOTE C, 
EACH STIFF - 
ENER 


JOGGLE TO JOGGLE TO OVER- 
OVERLAP SKIN LAP LONGERON 
STIFFENER 


26.50 LG 


REFER TO 
NOTE C, 


NOTE C. 


Notes 


A. ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS 
OTHERWISE NOTED 

B. FOR INFORMATION ON STATIONS, WATERLINES, 
AND BUTTLINES, SEE FIGURES 4-5 AND 4-6 

C. INSTALL AN470AD4 RIVETS AT A MINIMUM PITCH 
OF 0.750 


Figure 4-11. Body Skin Repairs (Sheet 4 of 5] 
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REFER TO 


N 


LENGTH — 29. 0 Š RER URO 


REF ER ТО | 
LENGTH — 27.0 FWD 


NOTE C, 
STA 
22 283.0 
pie MN STA 
— A 289.0 OVERLAP SKIN 
ж ТА LENGTH - 5.0 | STIFFENER, 
š EACH END 
POUBCER 13 NOTE C. 14 
— 25.0 
EEE LENGTH — 25 LENGTH 13.0 REFER TO 
: JOGGLE ТО OVERLAP LENGTH - 5.0 NOTE C. 
REFER TO SKIN STIFFENER STA Cuni aie 
NOTE C. 373.0 LAP, SKIN 
LENGTH — 7.0 STA STIFFENER, 


EACH END 


LENGTH 
- 27,250 


JOGGLE TO OVERLAP 378.0 


EXISTING ANGLE 


i REFER TO 


JOGGLE то NOTE С. 
OVERLAP EXIST- 
ING CHANNEL 


LENGTH — 31.0 JOGGLE TO 
REFER TO OVERLAP LENGTH - 27.0 
NOTE C, EXISTING REFER TO 


ANGLE NOTE C. 


JOGGLE TO OVERLAP 
EXISTING ANGLE 


EXISTING 


FWD ; 227 
199.0 i DOUBLER Ж 


Notes 


A. ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS 
OTHERWISE NOTED 


Repair Parts 
SKIN STIFFENERS—0. 032 **, 0,625 LEG x 0.625 LEG 


x LENGTH 
2. SKIN STIFFENER— 0.032 **, 1,50 x 0,250 FLANGE B. FOR INFORMATION ON STATIONS, WATERLINES, 
x 0.250 FLANGE x 6,0 LENGTH AND BUTTLINES, SEE FIGURES 4-5 AND 4-6 
C. INSTALL AN470AD4 RIVETS AT A MINIMUM PITCH 
жж 245-Т ALCLAD ALUMINUM OF 0.750 


Figure 4-11. Body Skin Repairs (Sheet 5 of 5] 
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loosened or may fail due to sharp vibrations in the 
structure, caused by the action of the rivet gun 
and bucking bar: In every case, all adjacent rivets 
should be carefully examined after the repair. 


4-9. OILCANNING OF BODY SKIN. Trans- 
mittal of the loads in the body structure between 
adjacent frames, bulkheads, and longerons is made 
by the shear web (in this case, the body skin). 
When such components of the structure are 
loaded, under various static and flight conditions, 
the body skin may buckle and oilcan. This condi- 
tion shows that the structure is acting as designed. 
However, the buckling and oileanning do pose the 
problem of appearance and tend to arouse in the 
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Section IV 
Paragraphs 4-9 to 4-10 


minds of the uninitiated, a suspicion that the body 
structure has been overloaded or has failed. Since 
oileanning does not impair the strength of the 
skin, it is objectionable from the appearance 
standpoint. Buckles and oileans are sometimes ac- 
companied by load effects of a more serious na- 
ture, warranting attention from service personnel. 
The following inspection procedure and criteria 
are recommended and should be used in conjunc- 
tion with figure 4-11. 

4-10. OILCANNING INSPECTION PROCE- 
DURE. Whenever there is a possibility that se- 
vere flight or landing loads have been encountered, 
the body structure should be loaded and inspected 
as follows: 


178A 


Section IV T.O. 1H-21-3 


STANDARD REPAIR FOR BODY SKIN OIL- CANS 


METHODS OF ATTACHING 
STIFFENER TO STRUCTURE, 
REFER TO NOTES C, AND D, 


ORIGINAL STRUCTURE 
(TYPICAL) 


BODY SKIN 
(TYPICAL) 


AN470AD4, 
MIN PITCH—0.750 
(TYPICAL) 


Repair Parts 


l. STIFFENER—0.040%% 
(REFER TO NOTE B.) 
2. CLIP—0,040** 


**2024- Т4 CLAD ALUMINUM 


ORIGINAL STURCTURE 


R 


Notes 


A. ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS 
OTHERWISE NOTED 

B. STIFFENERS MAY BE MADE FROM SHEET STOCK 
WITH EACH LEG 0.750 WIDE, OR AN EXTRUDED 
SECTION OF ALCOA DIE NO, 33372 OR EQUIVA- 
LENT. STIFFENERS LONGER THAN 30.0 MUST BE 
MADE FROM EXTRUDED SECTIONS 

C. LOCATIONS FOR STIFFENERS MUST BE DETER- 
MINED BY SELECTING AN INTERNAL AREA OF 
THE BODY WHERE A MINIMUM NUMBER OF JOGGLE 
STIFFENERS WILL BE REQUIRED TO PREVENT BODY SKIN STIFFENER 
THE OIL-CANNING AND WHERE THE STIFFENERS 
WILL NOT INTERFERE WITH THE INSTALLATION 


OR OPERATION OF COMPONENTS METHOD OF ATTACHING 
D. EACH END OF EACH STIFFENER MUST BE AT- STIFFENER TO STRUCTURE, 
TACHED TO ADJACENT STRUCTURE USING ONE REFER TO NOTES C. AND р, 


OF THE METHODS SHOWN 


Figure 4-114. Body Skin Repairs 
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a. Install the external cargo sling in accord- 
ance with the applicable Handbook Maintenance 
Instructions. 

b. Support the body structure on the jack pads 
located at station 159.50 and the jack pad located 
at station 603.810. 

c. Check the nose and main alighting gear for 
an unloaded condition. 

d. Suspend a load of 4500 pounds from the ex- 
ternal cargo sling for a period of one minute. See 
figure 4-11. 

e. Remove the load from the external cargo 
sling. 

f. Inspect the lower skin panels between the 
lower longerons; the side skin panels between the 
lower and upper longerons; and the upper skin 
panels between the upper longerons, from station 
199.50 to station 580.00, applying the standards 
described in paragraph 4-11. 

g. Remove the external cargo sling and the sup- 
ports under the jack pads. 

h. Inspect the lower skin panels between the 
lower longerons, forward of station 199.50 and aft 
of station 580.00, applying the standards described 
in paragraph 4-11 with the body structure in static 
position, resting on the nose and main alighting 
gear wheels. 


4-11. OIL CANNING INSPECTION CRITERIA. 
During the inspection an evaluation based on the 
following limitations and standards should be 
made. 

a. Limitations. 

1. Buckles which cricket (single bay buckles 
which pop in, but pop out again immedi- 
ately, as pressure is relieved) are not con- 
sidered oilcans. 

2. Buckles which can be pushed in or out 
without cricketing as pressure is applied 
and relieved, but cause skin motion across 
two or more stiffeners in any direction are 
considered loose skin and need not be rein- 
forced. 

b. Standards. Existence of one or more of the 
following conditions, will necessitate re- 
inforcement of the skin panels in specific 
locations as shown in figure 4-11, or in ac- 
cordance with the typical repair information 
shown in figure 4-11A. 

1. Condition I—Single-Bay Oilcans. 

(a) A buckle contained within a single 
bay which, when popped inward, re- 
mains in and reappears as an out- 
ward bulge elsewhere on the single 
bay. Pressure on the new buckles 
should cause the original buckles to 
pop out again. 
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2. Condition II—Multi-Bay Oilcans. 

(a) A buckle which, when popped inward, 
remains in and reappears in an ad- 
jacent. bay; pressure on the new 
buckle should cause the original buckle 
to pop out again. 

(b) Buckles which cricket in at least one 
bay and appear as buckles (refer to 
following note) in a total of three or 
more bays (including the cricket bay) 
by crossing two or more stiffeners, 
frames, or stringers are considered 
oilcans. 


Note 


Evaluate adjacent bay conditions by 
pressing in the skin in that bay that 
cricketed, with nominal pressure and 
hold. If pressing in of skin in adjacent 
bays, with equal pressure, causes the in- 
itial buckle of the cricketed bay to pop 
out, the adjacent bay is considered a 
buckled bay. Otherwise the adjacent bay 
is not considered buckled. 


4-12. SKIN STIFFENERS. 


4-13. TYPE OF CONSTRUCTION. (See figure 
4-8.) Тһе skin stiffeners are extruded sections of 
2024 aluminum alloy and 7075 aluminum alloy riv- 
eted vertically or laterally to the inside of the skin 
throughout the body. 


4-14. NEGLIGIBLE DAMAGE. (See figure 8-2.) 
Negligible damage is that damage which can be 
permitted to exist as is, or be corrected by a sim- 
ple procedure such as burnishing dents and 
cracks, and plugging holes, without placing re- 
strictions on flight. 


4-15. DAMAGE REPAIRABLE BY PATCH- 
ING. Damage more extensive than that classi- 
fied as negligible should be repaired as shown in 
Appendix II, figure B-2 or a repair illustration 
covering the repair of an area where the extrusion 
is used. Partial damage to an extrusion, as de- 
scribed in paragraph 1-15, is repairable by patch- 
ing. Refer to Section VIII for further information 
on extrusions. 


4-16. DAMAGE REPAIRABLE BY INSER- 
TION. Damage that requires the insertion of a 
partial replacement may be repaired as shown in 
Appendix II, figure B-2. Partial replacement 
should be made using material and dimensions 
shown in figure 8-1. 


4-17. DAMAGE NECESSITATING REPLACE- 
MENT. Complete or composite damage, as de- 
scribed in paragraphs 1-16 and 1-17, occurring to 
an extrusion, should be repaired as shown in 
Appendix II, figure B-2. Replacement, in whole or 
in part, with a section corresponding to the origi- 
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Section IV 
E 
TYPICAL ROUNDED BEAD OF SEALER | 
SEALING FOR WATER- 
40.06 REFER TO TIGHTNESS NOT RE- 
9506 ооз NOTE C. QUIRED AFT OF THIS — 
STATION 
+0. 25 
Въ +0.12 REFER TO 
0.18 -0:16 NOTE B. 
REFER TO \ 
NOTE B, Ж > 
0,18 %0.12 82 SC 
-0.16 T ENG SCH 
nS NN Ф 
bs 1 
\ Dx Ms 
s N 
Ж 1 
К = | Y 
Ё | 
4 V І 
Å D | STA 
РТ, 407. 830 
2 O. 
À 2 SEE SHEET 5 
ed OF THIS FIGURE 
STA FOR TYPICAL 
311.810 SEALING IN THIS 
A 
ARE pak 


SEE SHEET 4 
OF THIS FIGURE 


STA FOR TYPICAL - 


; 219. 500 SEALING IN THIS 
Y AREA 
\ 
: SEE SHEET 3 
OF THIS FIGURE 
FOR TYPICAL 
STA SEALING IN THIS 
119.500 AREA 
SEE SHEET 2 
OF THIS FIGURE 
STA FOR TYPICAL 
29. 00 SEALING IN THIS 
AREA 
Notes 


A. ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS 
OTHERWISE NOTED mm. 

B. FOR SEALING OF THESE COMPONENTS SEE 
SHEET 6 OF THIS FIGURE 

C. SEE SHEET 7 OF THIS FIGURE FOR A LIST OF 
MATERIAL AND EQUIPMENT REQUIRED, AND 
CLEANING AND APPLICATION PROCEDURES 


Figure 4-12. Sealing Procedures for Watertightness (Sheet 1 of 7) 
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STA 119.500 
(REF) 


REFER TO 
NOTE C. 


T.O. 1H-21-3 Section IV 


TYPICAL NOSE ENCLOSURE SEALING 
EES 


SEAL RETAINING STRIPS 

AROUND SLIDING WINDOWS 

AND JETTISON ROD, AT REFER TO 
BUTT JOINTS NOTE A. 


DETAIL A 


REFER TO 
NOTE B. 


29. 00 
SEAL ALONG EDGES 
FROM LONGERON TO 
LONGERON Notes 


A, SEAL OUTSIDE AND ABOVE WATERLINE 0.0 
SEAL AROUND RUBBER GROMMETS AND UNDER 
RETAINING SCREW HEADS 

B. SEAL INSIDE AROUND ALL STIFFENERS AND 
GUSSETS FROM UPPER LONGERON TO BOTTOM 
RADIO SHELF ON LEFT-HAND SIDE AND TO 
WATERLINE 0.0 ON RIGHT-HAND SIDE 

C, SEAL AROUND ALL GUSSETS, FITTINGS, STIFF- 
ENERS AND LONGERONS, SEAL ALL GAPS AND 
ALONG LOWER EDGE OF SHELF AT LONGERON 
FROM STATION 97.360 TO 119.500 

D, SEAL OUTSIDE AND INSIDE AROUND ALL STIFF- 
ENERS, GUSSETS AND BUTT JOINTS BETWEEN 

DETAIL A DECK AND FRAME 

E. SEE SHEET 7 OF THIS FIGURE FOR A LIST OF 
MATERIAL AND EQUIPMENT REQUIRED, AND 
CLEANING AND APPLICATION PROCEDURES 

F, ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS 
OTHERWISE NOTED 


Figure 4-12. Sealing Procedures for Watertightness (Sheet 2 of 7) 
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Notes 
A. SEE SHEET 1 OF THIS FIGURE FOR APPLICABLE 
NOTES 
TYPICAL SEALING FOR 
SKIN LAPS OF THIS TYPE B. SEE SHEET 7 OF THIS FIGURE FOR A LIST OF 


MATERIAL AND EQUIPMENT REQUIRED, AND 
CLEANING AND APPLICATION PROCEDURES 


TYPICAL SEALING FOR 
SKIN LAPS OF THIS TYPE 


SEAL COMPLETELY 
AROUND STEPS 
(TYPICAL) 


SE ALING AT STA- 
SEAL COMPLETELY TION 159.500. VIC 


AROUND DRAIN INITY OF LONGERON 
TUBE (TYPICAL) 


Figure 4-12. Sealing Procedures for Watertightness (Sheet 3 of 7) 
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T.O. 1H-21-3 Section IV 


Notes 
A. SEE SHEET 1 OF THIS FIGURE FOR APPLICABLE 
NOTES 
к ss sime FOR B. SEE SHEET 7 OF THIS FIGURE FOR A LIST OF 
T REY S ESCAPE MATERIAL AND EQUIPMENT REQUIRED, AND 
CLEANING AND APPLICATION PROCEDURES 
SEAL AROUND TYPICAL SEALING FOR 
RUBBER TO SKIN SKIN LAPS OF THIS TYPE 
SEAL GAPS IN- Pp 22 
E 
SIDE AND OUT- ) ARN (р 


SIDE BETWEEN 
BUTT ENDS OF 
RUBBER EXTRUSION 


L 
T 
О, 
х. 
ZN 


> 
Ñ 

H a 
qur 


2 


A ve 
f саг 2 


W 
2 


SF А STA 
DER 311.810 

SEAL FROM TWO INCHES ç 227 

ABOVE LOWER LONGERON, LAGEN 

AROUND TO TWO INCHES 2 SEAL AROUND ALL 
219.500 RECESSED FITTINGS, 


ABOVE OPPOSITE LOWER 
LONGERON, AT SKIN 
LAPS ON FRAMES 

OR STIFFENERS 


GUSSETS, AND 
FLANGES 


G OF 
LONGERON 


TYPICAL SECTION 
THROUGH BODY 


LONGERON TYPICAL SEALING FOR 
хо UPPER LONGERON. STA- 
b" TION 92.382 THROUGH 
\ STATION 407. 830 
J 
d £ y 
Ny NO SEALING REQUIRED m 
= -7 


— —IN THIS AREA UNLESS -- 
OTHERWISE NOTED 


Figure 4-12. Sealing Procedures for Watertightness (Sheet 4 of 7) 
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Notes 


A. SEE SHEET 1 OF THIS FIGURE FOR APPLI- 
CABLE NOTES 

B. SEE SHEET 7 OF THIS FIGURE FOR A LIST 
OF MATERIAL AND EQUIPMENT REQUIRED, BULEREAD MED 
AND CLEANING AND APPLICATION PROCE- 
DURES 


CAP ANGLE 


TYPICAL SEALING FOR 
SKIN LAPS OF THIS TYPE 


SEAL COMPLETELY 
AROUND WINDOW 


FLATTEN BEAD 


TYPICAL SEALING 


FOR CABIN WINDOWS TYPICAL SEALING FOR BODY 


SPLICE AT STATION 359.970 


Figure 4-12. Sealing Procedures for Watertightness {Sheet 5 of 7) 
184 


T.O. 1H-21-3 


Notes 


A. SEE SHEET 1 OF THIS FIGURE FOR APPLI- 
CABLE NOTES 

B. SEE SHEET 7 OF THIS FIGURE FOR A LIST 
OF MATERIAL AND EQUIPMENT REQUIRED, 
AND CLEANING AND APPLICATION PROCE- 
DURES 


SEAL AROUND 
BOOT FLANGES 


RAINSHIELD 


SEAL ALL SEAMS 
AND STIFFENERS 
ON THE INSIDE 


FORWARD PYLON COWLING 


APPLY SEALER UNDER 
HEADS OF BOLTS AND \ 
NUTS WHEN INSTALLING SEAL COMPLETELY 


Е PM 


RESCUE DOOR JETTISON ASSEMBLY 


Section IV 


SEAL BOTH SEAL AROUND 
SIDES SPLICE JOINT 
AFTER INSTALLATION 


SEAL COMPLETELY 


TYPICAL SEALING BETWEEN EXTERNAL 
FITTINGS AND BODY SKIN ABOVE WATER- 
LINE 0.0 


SEAL COMPLETELY 


SEAL COMPLETELY 


ENTRANCE DOOR JETTISON ASSEMBLY 


Figure 4-12. Sealing Procedures for Watertightness (Sheet 6 of 7] 
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MATERIAL REQUIRED 


NOMENCLATURE SPECIFICATION 


STOCK 
DESCRIPTION 


ADHESIVE 


CLEANER COMPOUND 


EC-1120 (SEALANT BASE) MIM 


ADHESIVE EC-1130 (SEALANT BASE) MIM — 
ADHESIVE EC-801 (SEALANT BASE) MIM Kä 
ADHESIVE EC-612 (SEALANT BASE) MIM — 
ADHESIVE PR-1201HT (SEALANT BASE) PRJ == 
ACCELERATOR EC-1063 (MIM) = 
ACCELERATOR PR-1201A (PRJ) = 
SOLVENT TOLUENE FED.TT-T-584 
SOLVENT TURCO TRANSPO (TUR) = 
SOLVENT METHYL ETHYL KETONE FED.TT-M-261 
SOLVENT STODDARD FED.P-S-661 
SOLVENT NAPHTHA FED,TT-N-97 


NAVY C-120 


EQUIPMENT REQUIRED 


NOMENCLATURE 


TYPE 


CAULKING GUNS MANUAL OR PRESSURE OPERATED, 
WITH APPROPRIATE NOZZLES 
CLOTHS LINT -FREE 


SEALANT PROPERTIES AND WORKING CRITERIA 


PROPORTIONS 
SEALANT (BY WEIGHT) 


ESTIMATED| APPROX SOLVENT 
WORK LIFE | CURING 


OF MIXED 
ACCEL- ACCEL- MATERIAL CURED UNCURED 


ERATOR BASE ERATOR 


*EC-1120 EC -1063 MEDIUM 

SYRUP 

**EC -1130 EC -1063 HEAVY 
SYRUP 

**PR-1201HT | PR-1201A | HEAVY 
SYRUP 

**EC -801 EC -1063 HEAVY 
SYRUP 

EC -612 NONE PUTTY 


*DO NOT USE ON ACRYLIC PLASTICS OR RUBBER 


MATERIAL | MATERIAL 


1-2 DAYS | TOLUENE TURCO 
TRANSPO 
1-2 DAYS | TOLUENE TURCO 
TRANSPO 
2-4 DAYS | ТОҺМЕМЕ?| TURCO 
TRANSPO 
2-4 DAYS | TOLUENET| TURCO 
TRANSPO 
30 MIN TOLUENE TOLUENE 


**REQUIRES PRESSURE OPERATED CAULKING GUNS TO APPLY 


TMETHYL.ETHYL KETONE MAY BE SUBSTITUTED 


Notes 


A. CLEAN SURFACES AS FOLLOWS: 

1. CLEAN ACRYLIC PLASTIC SURFACES WITH 
CLOTHS AND SOLUTION OF CLEANING COM- 
POUND, RINSE AND DRY THOROUGHLY 

2. CLEAN OTHER TYPE SURFACES WITH RAGS 
SATURATED WITH NAPHTHA, WIPE WITH 
LINT-FREE CLOTHS WHILE WET 

B. APPLY SEALANT AS FOLLOWS: 

1, APPLY A BEAD OF SEALANT HAVING THE DIM- 
ENSIONS SHOWN ON SHEET 1 OF THIS FIGURE, 
AND USING A CAULKING GUN EQUIPPED WITH 


AN APPROPRIATE SIZE NOZZLE TO THE CLEAN- 
ED SURFACE 
SEALING SHOULD BE ACCOMPLISHED AS SOON AS 
PRACTICABLE AFTER AN ASSEMBLY HAS BEEN 
MADE 
SEALANT SHOULD BE APPLIED OVER THE ORIGIN- 
AL PRIMER COAT, ADDITIONAL REFINISHING MAY 
BE APPLIED AFTER SEALANT APPLICATION 
DEFECTIVE SEALANT BEADS MAY BE CORRECTED 
BY DRYING THOROUGHLY AND APPLYING ADDITION- 
AL BEADS OF SEALANT 


Figure 4-12. Sealing Procedures for Watertightness (Sheet 7 of 7) 
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nal die number or an allowable formed substitute, 
will depend on the location and the number of 
damaged areas throughout its length. 


4-18. LONGERONS. 


4-19. GENERAL. (See figure 4-3.) The long- 
erons are riveted to each frame and bulkhead of 
the structure and consist of four forward and four 
aft individual members. The forward longerons, 
two upper (right and left) and two lower (right 
and left), begin at station 92.382 and end at sta- 
tion 359.975. The aft longerons, two upper (right 
and left) and two lower (right and left), begin 
at station 359.975 and end at station 628.820. 


4-20. FORWARD LONGERONS. 


4-21. TYPE OF CONSTRUCTION. (See figures 
4-13 and 4-14.) The four forward longerons are 
extruded sections of 758 alloy. Each longeron is a 
single extrusion, having numerous changes in 
cross section throughout its length, to provide for 
specific design characteristics and proximity of 
other structures. 


4-22. NEGLIGIBLE DAMAGE.  Negligible dam- 
age is that damage which can be permitted to 
exist as is, or be corrected by a simple procedure 
such as burnishing out dents and cracks, and plug- 
ging holes, without placing restrictions on flight. 
See figure 8-2 for negligible damage to extrusions. 


4-23. DAMAGE REPAIRABLE BY PATCHING. 
Damage more extensive than that classified as 
negligible should be repaired as shown in Appen- 
dix II, figure B-2. Partial damage to an extrusion, 
as described in paragraph 1-15, is repairable by 
patching. Refer to Section VIII for detailed infor- 
mation on extrusion repairs. 


4-24. DAMAGE REPAIRABLE BY INSER- 
TION. Complete or composite damage, as de- 
Scribed in paragraphs 1-16 and 1-17, may be re- 
paired as shown in Appendix II, figure B-2. For 
acceptable repairs in specific areas of the long- 
erons, see figures 4-13 and 4-14. 


4-25. DAMAGE NECESSITATING REPLACE- 
MENT. Damage necessitating replacement, in 
whole or in part, with a section corresponding to 
the original die number, will depend on the num- 
ber of damaged areas and their locations. Indi- 
vidual judgment will decide replacement. 


4-26. AFT LONGERONS. 


4-27. TYPE OF CONSTRUCTION. (See figures 
4-15 and 4-16.) The four aft longerons are pri- 
marily extruded sections of 75S alloy for a part of 
their length and a riveted assembly of channels 
and angles, made of 24S and 75S alloy, SAE 4130 
Steel and corrosion-resistant steel, for the balance 
of their length. The aft longerons are bent to con- 
form to the shape of the body in both the vertical 
and horizontal plane. 


Section IV 
Paragraphs 4-18 to 4-35 


4-28. NEGLIGIBLE DAMAGE. Negligible dam- 
age is that damage which can be permitted to 
exist as is, or be corrected by a simple procedure 
such as burnishing out dents and cracks, and plug- 
ging holes, without placing restrictions on flight. 
See figure 8-2 for negligible damage to extrusions 
and figure 4-81 for negligible damage to formed 
parts of the aft longerons. 


4-29. DAMAGE REPAIRABLE BY PATCHING. 
Damage more extensive than that classified as 
negligible should be repaired as shown in Appen- 
dix II, figures B-2 and B-3 for the extruded and 
formed sections. Partial damage to an extrusion, 
as described in paragraph 1-15, is repairable by 
patching. Refer to paragraph 1-25 for information 
on steels used in the aft longeron assemblies, and 
to Section VIII for detailed information on extru- 
sion repairs. 


4-80. DAMAGE REPAIRABLE BY INSER- 
TION. Complete or composite damage, as de- 
scribed in paragraphs 1-16 and 1-17, may be re- 
paired as shown in Appendix II, figures B-2 and 
B-3. See figures 4-15 and 4-16 for acceptable 
repairs to longerons in specific areas. Refer to 
paragraph 1-25 for information on steels, and to 
Section VIII for detailed information on extrusion 
repairs and replacements. 


4-31. DAMAGE NECESSITATING REPLACE- 
MENT. Damage necessitating replacement, in 
whole or in part, with a section corresponding to 
the original die number, or a formed replacement, 
will depend on the number of damaged areas and 
their locations. Individual judgment will decide 
replacement. Refer to Section VIII for detailed 
information on extrusion replacements. 


4-32. BULKHEADS. 


4-33. GENERAL. (See figures 4-3 and 4-4.) The 
four body bulkheads, varying in size and shape, 
are important load carrying members, designated 
and located as follows: Forward transmission sup- 
port bulkhead at station 97.360; rescue hoist sup- 
port bulkhead at station 109.500; aft transmission 
support bulkhead at station 603.810; and aft trans- 
mission support bulkhead at station 628.820. 


4-34. BULKHEAD ASSEMBLY STATION 
97.360. 


4-35. TYPE OF CONSTRUCTION. (See figure 
4-17.) The bulkhead consists primarily of a top 
and bottom web, stiffened with extruded sections 
and formed angles and channels; pressed-type 
side trusses; and an inner and outer cap of formed 
angles. The bulkhead is made of 75S alloy, with 
the exception of the web stiffeners which are of 
248 alloy. Shear loads are absorbed by the top and 
bottom webs and side trusses, and bending loads 
are absorbed by the caps. The bulkhead lies in a 
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Notes 
AN470AD6—MIN 6 A, FOR GENERAL REPAIR NOTES RE- 
RIVETS PER ROW FER TO SECTION I 
EACH SIDE OF DAMAGE. B, REFER TO SECTION VIII FOR RE- 
AN470AD& MAX PITCH—0.625 PAIR AND REPLACEMENT OF EX- 
ROW DISTANCE—0.500 TRUSIONS, AND SEE APPENDIX II, 


MAX PITCH—1.250 
FIGURE B-2 FOR TYPICAL RE- 


PAIRS AT OTHER LOCATIONS 
C. ALL DIMENSIONS ARE SHOWN IN 
INCHES UNLESS OTHERWISE 


AN470AD6—MIN 6 NOTES 


RIVETS PER ROW 
EACH SIDE OF DAMAGE. 
MAX PITCH—0.625 


AN470AD6 
MAX РЇТСН--1.250 


REPAIR TYPICAL 
FOR STATIONS 
299.500 TO 359.975 


REPAIR TYPICAL 
FOR STATIONS . 


STATION 359.975 


| 
5ТАТІОМ 119.500 


AN470AD6—MIN 6 
RIVETS EACH SIDE 
OF DAMAGE. 

MIN PITCH—0.625 


Repair Parts 


LONGERON FILLER—0.0954 
LONGERON REINFORCEMENT—O.1204 
LONGERON FILLER—0.0954 
LONGERON REINFORCEMENT—0.1204 
LONGERON FILLER—0.095 4 
LONGERON FILLER—0.0954 
À SAE 4130 NORMALIZED STEEL 


€ mw. 


AN470AD6—MIN 6 
RIVETS PER ROW 


3 ROWS EACH SIDE 
OF DAMAGE. Á 
MIN PITCH—0.625 MAX PITCH—0.625 


ROW DISTANCE—0.500 


Figure 4-13. Lower Forward Longeron Repairs 
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AN470AD5 —MIN 

11 RIVETS, 

МАХ PITCH—1, 093 
ROW DISTANCE —0, 375 


AN470AD5 —MIN 
11 RIVETS, USE 
EXISTING LOC- 
A TIONS 


BODY SKIN (REF) 


AN470AD4—MIN 
10 RIVETS, USE 
EXISTING LOC- 
ATIONS 


AN470AD4—MIN 

10 RIVETS EACH ROW 
AFT END OF SPLICE, 
MAX PITCH—0, 718 


AN470AD4— 
5 RIVETS, USE 
EXISTING LOC- 
A TIONS 
MS20600AD5— 
5 RIVETS, USE 
EXISTING LOC- 
ATIONS 


AN470AD6 —MIN 
9 RIVETS, 
МАХ РЇТСН--0, 687 


AN470DD6—MIN 
9 RIVETS, USE 

EXISTING LOC- 
ATIONS 


AN470AD5 —MIN 

14 RIVETS EACH 
SIDE OF SPLICE, 
MAX PITCH—0, 656 
ROWDISTANCE —0, 625 


Notes 


A, FOR GENERAL REPAIR NOTES REFER TO SEC- 
TION I 

m B. ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS 

Repair Parts OTHERWISE NOTED 
1. LONGERON REINFORCEMENT — 0, 125* С. REFER TO SECTION VIII FOR REPAIR AND RE- 
2. LONGERON REINFORCEMENT — 0, 080* PLACEMENT OF EXTRUSIONS, AND SEE APPEN- 
3. LONGERON REPLACEMENT — REFER DIX II, FIGURE B-2 FOR TYPICAL REPAIRS AT 

TO NOTE D. OTHER LOCATIONS 
4. LONGERON REINFORCEMENT — 0, 125* р, ORIGINAL LONGERON FABRICATED FROM EX- 


*7075- T6 ALCLAD ALUMINUM TRUSION NO, AND10140-2002 


Figure 4-134. Upper Forward Longeron Repairs 
Revised 15 September 1957 188A 


AN470AD6 
MAX РІТСН--1.250 


Soo die GI 


AD470AD6—MIN 7 
RIVETS EACH SIDE 
OF DAMAGE. 

MAX PITCH—0.625 


Repair Parts 


LONGERON REINFORCEMENT—0.1254 
LONGERON FILLER—O.125 А 
LONGERON FILLER—0.1254 
LONGERON REINFORCEMENT—0.1404 
LONGERON REINFORCEMENT—0. 874 
LONGERON FILLER—0.1254 
LONGERON FILLER—0.1254 
A SAE 4130 NORMALIZED STEEL 


Notes 


FOR GENERAL REPAIR NOTES RE- 
FER TO SECTION I: 

REFER TO SECTION VIII FOR RE- 
PAIR AND REPLACEMENT OF EX- 
TRUSIONS, AND SEE APPENDIX II, 
FIGURE B-2 FOR TYPICAL RE- 
PAIRS AT OTHER LOCATIONS 
ALL DIMENSIONS ARE SHOWN IN 
INCHES UNLESS OTHERWISE 
NOTED 


T.O. 1H-21-3 Section IV 


AN470AD6—MIN 7 
RIVETS PER ROW 

EACH SIDE OF DAMAGE. 
MAX PITCH—0.625 

ROW DISTANCE—0.500 


AN470AD6 
MAX РЇТСН--1.250 


STA 
359.975 


AD470AD6—MIN 10 
RIVETS PER ROW 

EACH SIDE OF DAMAGE. 
MAX PITCH—0.625 

ROW DISTANCE—0.500 


AD470AD6—MIN 10 
RIVETS EACH SIDE 
OF DAMAGE. 

МАХ PITCH—0.625 


AN470AD6 
MAX РЇТСН--1.250 


Figure 4-14. Upper Forward Longeron Repairs 
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AN470AD6 
MAX PITCH—1.250 


Repair Parts 


LONGERON REPLACEMENT—0.1254 
LONGERON REINFORCEMENT—0. 187 А 
ANGLE FILLER—0.1004 

ANGLE FILLER—0.050 4 

ANGLE REINFORCEMENT—0.1404 
LONGERON VERTICAL FILLER—0.1254 
LONGERON REINFORCEMENT—0. 187 А 
LONGERON FILLER—0.1254 

А SAE 4130 NORMALIZED STEEL 


© Mo m жюгю 


AN470AD6—MIN 9 
RIVETS PER ROW EACH 
SIDE OF DAMAGE, EACH 
LEG OF CHANNEL. 
MAX PITCH—0.750 


AN470AD6—MIN 8 
RIVETS PER ROW 
EACH SIDE OF DAMAGE, 
I EACH LEG OF CHANNEL. 
MAX PITCH—0.625 

2 AN470AD6—MIN 3 

2 ROWS OF RIVETS, 8 
RIVETS PER ROW EACH 
SIDE OF DAMAGE. 
MAX PITCH—0.625 


AN470AD6—MIN 3 
ROWS OF RIVETS, 9 
RIVETS PER ROW EACH 
SIDE OF DAMAGE. 
MAX PITCH—0.625 
ROW DISTANCE—0.500 


Notes 


FOR GENERAL REPAIR NOTES RE- 
FER TO SECTION I 

IN THESE SPECIFIC REPAIRS 
WHERE REPAIR PARTS ARE GIVEN 
THE SAME INDEX NUMBER, THE 
NUMBER OF RIVETS, RIVET PITCH 
AND ROW DISTANCE AS CALLED 
OUT FOR SOME INDEXED PART, sta 389.50 
ARE APPLICABLE IN THE SAME 359.975 
LOCATIONS ON SIMILAR PARTS 
WITH THE SAME NUMBER 

REFER TO SECTION VIII FOR RE- 
PAIR AND REPLACEMENT OF EX- 
TRUSIONS, AND SEE APPENDIX II, 
FIGURE B-2 FOR TYPICAL RE- 
PAIRS AT OTHER LOCATIONS 
AFTER REPAIRING THE LONGER- 
ON, INSPECT THE WORKING AREAS 
INCLUDING THE SPLICE CHAN- 
NEL, FOR EVIDENCE OF DRILL 
MARKS, NICKS AND DENTS, RE- 
MOVE, BY BURNISHING, IN AC- 
CORDANCE WITH THE APPLIC- 
ABLE INFORMATION IN FIGURES AN470AD6—MIN 15 
ee aa RIVETS EACH SIDE 
ALL DIMENSIONS ARE SHOWN IN OF DAMAGE. 
INCHES UNLESS OTHERWISE MAX РЇТСН--0.625 
NOTED 


STA 
628.820 


AN470AD6—USE 
ORIGINAL RIVET 
PITCH AND ROW 
DISTANCE 


BEND LIP 
MIN 0.38 


AN470AD6—MIN 2 
ROWS OF RIVETS, 13 
RIVETS PER ROW EACH 
SIDE OF DAMAGE, 
MAX РЇТСН--0.500 
ROW DISTANCE—0.625 


Figure 4-15. Upper Aft Longeron Repairs 


љом 


AN470M5—MIN 5 
RIVETS PER ROW 
EACH SIDE OF DAMAGE 
EACH REINFORCEMENT. 
MAX PITCH—0.375 


оо E л 


Repair Parts 


CHANNEL FILLER—0.040* 
WEB REINFORCEMENT—0.050® 
WEB FILLER—0.032* 

PLATE КЕРІ. АСЕМЕМТ--0.040% 
CHANNEL КЕІМЕОКСЕМЕМТ--0.051% 
WEB REINFORCEMENT—0.0654 

WEB КЕРІ. АСЕМЕМТ—0.051* 
CHANNEL КЕРІ.АСЕМЕМТ--0.051% 
CHANNEL REINFORCEMENT—0.0724 
PLATE КЕРІ. АСЕМЕХТ--0.051" 

% CORROSION-RESISTANT STEEL 


A SAE 4130 NORMALIZED STEEL 
* 755-Т ALCLAD ALUMINUM 


Notes 


FOR GENERAL REPAIR NOTES REFER TO 
SECTION | 

REPAIR PARTS (! THROUGH 5) ARE 
MADE OF 1/4 H CORROSION-RESISTANT 
STEEL 

REFER TO SECTION VIII FOR REPAIR 
AND REPLACEMENT OF EXTRUSIONS, 
AND SEE APPENDIX Il, FIGURE B-2FOR 
TYPICAL REPAIRS AT OTHER LOCA- 
TIONS 

REFER TO PARAGRAPH 1-216 FOR 
INFORMATION ON PROTECTIVE 
COATINGS APPLICABLE TO RE- 
PAIRS AT OTHER LOCATIONS 
ALL DIMENSIONS ARE SHOWN IN 
INCHES UNLESS OTHERWISE 
NOTED 
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AN470M5—MIN 5 
RIVETS EACH LEG OF 
CHANNEL EACH SIDE 
OF DAMAGE. 

МАХ PITCH—0.375 


AN470AD6—MIN 7 
RIVETS EACH SIDE OF 
DAMAGE, UPPER AND 
LOWER WEB. 

MAX PITCH—0.750 


AN470AD6—MIN 6 
RIVETS EACH LEG OF 
CHANNEL EACH SIDE 
OF DAMAGE. 
MAX PITCH—0.875 


AN470AD6—MIN 
RIVETS PER ROW 
EACH SIDE OF 
DAMAGE. 

MAX PITCH—0.875 
ROW DISTANCE—0.4062 


Figure 4-16. Lower Aft Longeron Repairs 
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AN470AD6—MIN 6 
ЇЕ RIVETS PER ROW EACH 
Le SIDE OF DAMAGE. 


MAX PITCH—1.00 


MAX ALLOWABLE LENGTH 
OF DAMAGE CUT-OUT —5.00 


A 


AN470AD6—MIN 5 

ROWS, 6 RIVETS B. 
PER ROW EACH 

SIDE OF DAMAGE. 

MAX PITCH—1.00 

ROW DISTANCE—0.562 


Repair Parts 


ANGLE REPLACEMENT—0.051* 
STIFFENER REPLACEMENT—0.081* 
WEB REPLACEMENT—0.040* 

WEB REINFORCEMENT—0.051* 
ANGLE REINFORCEMENT—0,0784 
FILLER—0.08 | * 

CHORD REINFORCEMENT—0.05 |* 
CHORD REPLACEMENT—0.040* 
WEB REINFORCEMENT—0.05 | * 
WEB REPLACEMENT—0.040* 
CHORD REPLACEMENT—0.091* 
CHORD REINFORCEMENT—0.102* 


A SAE 4130 NORMALIZED STEEL 
* 755-Т ALCLAD ALUMINUM 


AN470AD5—MIN 6 
RIVETS EACH SIDE 
OF DAMAGE. 

MAX PITCH—0.875 


Әоомоллмк- 


EVER 
N = 


Notes 


FOR GENERAL REPAIR NOTES RE- 
FER TO SECTION I 
ALL DIMENSIONS ARE SHOWN IN 


INCHES 
NOTED 


UNLESS OTHERWISE 


AN470AD6—MIN 3 
ROWS, 6 RIVETS 
PER ROW EACH 
SIDE OF DAMAGE. 
MAX PITCH—0.875 


STAGGERED ROWS 
MAX PITCH—0.562 
7-1 ROW DISTANCE—0.500 


Figure 4-17. Bulkhead Repairs—Station 97.360 (Sheet 1 of 2) 
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AN470AD5 —MIN 7 


Repair Parts RIVETS PER ROW EACH 
SIDE OF DAMAGE, 
1, WEB REINFORCEMENT —0, 051* MAX РЇТСН--0, 750 
2, WEB REPLACEMENT —0, 040* 
3. STIFFENER REPLACEMENTI 
4. STIFFENER REINFORCEMENT —0, 0634 
5, STIFFENER REINFORCEMENT —0, 0634 
6. WEB REINFORCEMENT —0, 051* 
7. FILLER—0, 932% 
8. STIFFENER REPLACEMENT —0,051* 
9. STIFFENER REINFORCEMENT —0, 0634 
+SAME MATERIAL AS ORIGINAL 
ASAE 4130 NORMALIZED STEEL 
*755-Т ALCLAD ALUMINUM 
4 
А V 
SSS AN430AD6—MIN 7 
RIVETS PER ROW IN e 
FLANGES AND WEB, 
x EACH SIDE OF DAMAGE, 
MAX “РЇТСН--0,520 
AN470AD4 


MIN 24 RIVETS. 
МАХ РІТСН--0.500 


Notes 


A, FOR GENERAL REPAIR NOTES REFER TO SEC- 
TION I 

B. ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS 
OTHERWISE NOTED 


AN470AD5 —MIN 6 
RIVETS PER ROW 
EACH LEG OF ANGLE 
EACH SIDE OF 
DAMAGE, 

MAX PITCH—1, 960 


Figure 4-17. Bulkhead Repairs—Station 97.360 (Sheet 2 of 21 
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plane parallel to the centerline of the forward 
rotor shaft, and normal to the helicopter plane of 
symmetry. It is inclined forward, 80 degrees 30 
minutes to the forward body centerline and rep- 
resents the full cross section of the body at the 
forward pylon. The bulkhead supports the for- 
ward transmission and control assemblies. A sec- 
ondary function is the support of the nose alight- 
ing gear and distribution of the accompanying 
vertical and side alighting loads into the body. 


4-36. NEGLIGIBLE DAMAGE.  Negligible dam- 
age is that damage or distortion which can be per- 
mitted to exist as is, or be corrected by a simple 
procedure such as stop-drilling cracks and the re- 
moval of small dents and damaged areas, without 
placing restrictions on flight. See figures 4-80, 
4-81, and 8-2 for examples of negligible damage 
to the internal webs, formed parts, and extruded 
sections of the bulkhead. 


4-87. DAMAGE REPAIRABLE BY PATCHING. 
Damage more extensive than that classified as 
negligible should be repaired as shown in Appen- 
dix II, figures B-1 through B-3. For examples of 
repair in specific locations, see figure 4-17. 


4-38. DAMAGE REPAIRABLE BY INSER- 
TION. Complete or composite damage, as de- 
Scribed in paragraphs 1-16 and 1-17 may be re- 
paired as shown in Appendix II, figures B-1 
through B-3. For examples of repairs in specific 
locations, see figure 4-17. : 


4-39. DAMAGE NECESSITATING REPLACE- 
MENT. Extensive damage, such as the loss of a 
major portion of a chord or web, necessitates re- 
placement of the bulkhead in whole or in part. 
Refer to section VIII for information on ex- 
trusions and to paragraph 1-11, for replacement 
decisions. 


4-40. BULKHEAD ASSEMBLY STATION 
109.500. 


4-41. TYPE OF CONSTRUCTION. (See figure 
4-18.) The bulkhead is of double construction, 
made entirely of 7075 aluminum alloy, with the 
exception of two extruded stiffeners which are of 
2024 aluminum alloy. The web is reinforced with 
horizontal and vertical formed channels and angles 
on both sides and formed formers and channels 
are riveted to the inboard and outboard edges. The 
bulkhead is located on the right-hand side of the 
body and is enclosed by the forward transmission 
deck and shelf. Loads imposed on the rescue boom 
Supports are received by this bulkhead and dis- 
tributed to the main structure. 

4-42. NEGLIGIBLE DAMAGE. Negligible dam- 
age is that damage or distortion which can be 
permitted to exist as is, or be corrected by a sim- 
ple procedure such as stop-drilling cracks and the 
removal of small dents and damaged areas, with- 
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out placing restrictions on flight. See figures 4-80, 
4-81, and 8-2 for examples of negligible damage to 
the internal webs, formed parts, and extruded 
sections of the bulkhead. 


4-43. DAMAGE REPAIRABLE BY PATCHING. 
Damage more extensive than that classified as 
negligible should be repaired as shown in Appen- 
dix II, figures B-1 through B-3. For examples of 
repair in specific locations, see figure 4-18. 


4-44. DAMAGE REPAIRABLE BY INSER- 
TION. Complete or composite damage, as de- 
scribed in paragraphs 1-16 and 1-17, may be re- 
paired as shown in Appendix II, figures B-1 
through B-3. For examples of repair in specific 
locations, see figure 4-18. 


4-45. DAMAGE NECESSITATING REPLACE- 
MENT. Extensive damage, such as the loss of a 
major portion of the web, necessitates replace- 
ment of the bulkhead, in whole or in part. The 
length of the various channels, angles, and for- 
mers are such that replacement with a new length 
of material is advisable. Refer to Section VIII for 
information on extrusions and to paragraph 1-11, 
for replacement decisions. 


4-46. BULKHEAD ASSEMBLY STATION 
603.810. 


4-47. TYPE OF CONSTRUCTION. (See figure 
4-19.) The bulkhead consists of an upper web of 
7075-T6 aluminum alloy and lower webs of 
corrosion-resistant steel. The webs are reinforced 
by extruded and formed sections of 2024 and 7075 
aluminum alloy. Formed cap angles of 7075-T6 
aluminum alloy are riveted to the forward and aft 
faces of the webs on their outboard edges. The cap 
angles at waterline —22.50 on both sides of the 
bulkhead are slotted on one flange to permit pas- 
sage of the tail group strut assembly. Plates of 
4130 steel are attached to the web at the point of 
the tail strut attachment. The bulkhead represents 
the full-cross section of the body at the aft pylon 
and shares the support of the aft transmission. 
A jacking fitting is attached to the bottom of the 
bulkhead on the outside of the body. 


4-48. NEGLIGIBLE DAMAGE.  Negligible dam- 
age is that damage or distortion which can be per- 
mitted to exist as is, or be corrected by a simple 
procedure such as stop-drilling cracks and the re- 
moval of small dents and damaged areas, without 
placing restrictions on flight. See figures 4-80, 4-81, 
and 8-2 for examples of negligible damage to the 
webs, formed parts, and extruded sections. 


4-49. DAMAGE REPAIRABLE BY PATCHING. 
Damage more extensive than that classified as neg- 
ligible may be repaired in specific areas as shown 
in figure 4-19. For repairs in other locations, see 
Appendix II, figures B-1 through B-3. Refer to 
paragraph 1-25, for additional information on 


Changed 15 March 1960 


Changed 15 March 1960 


T.O. 1H-21-3 


corrosion-resistant steels as used in the web of 
this bulkhead. 

4-50. DAMAGE REPAIRABLE BY INSER- 
TION. Complete or composite damage, as de- 
Scribed in paragraphs 1-16 and 1-17, may be re- 


Section IV 
Paragraph 4-50 
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AN470AD6 —MIN 4 


3 ROWS, 6 RIVETS PER 
ROW EACH SIDE OF 
DAMAGE, 


МАХ PITCH—0, 562 


ROW DISTANCE —0, 500 
AN470A D4 5 


МАХ РІТСН--0,625 
ROW DISTANCE —0. 500 


> AN470A D4 — 
MAX PITCH—0, 687 
< Š 


ROW DISTANCE —0, 500 


AN470AD5 —MIN 4 
ROWS, 6 RIVETS PER 
ROW EACH SIDE OF 
DAMAGE, 

MAX PITCH—0, 750 
ROW DISTANCE —0. 750 


Repair Parts 


WEB REINFORCEMENT —0, 040* 
CHANNEL REINFORCEMENT —0, 0444 
FORMER REINFORCEMENT —0, 0684 
FORMER REPLACEMENT —0.051* 
WEB REPLACEMENT —0, 025* 

WEB REINFORCEMENT —0, 032* 
CHANNEL REINFORCEMENT —0. 0634 
FILLER —0, 040% 

CHANNEL REPLACEMENT —0. 051* 

. CHANNEL REINFORCEMENT —0, 044 å 
WEB REINFORCEMENT —0, 040* 

WEB REPLACEMENT —0, 025% 
CHANNEL REPLACEMENT —0.040* 


*75S-T ALCLAD ALUMINUM 
ASAE 4130 NORMALIZED STEEL 
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AN470AD4 
MAX PITCH—0, 750 


ROW РІЅТАМСЕ —0. 625 
Notes 


A, FOR GENERAL REPAIR NOTES RE- 
FER TO SECTION I 

В, ALL DIMENSIONS ARE SHOWN IN 
INCHES UNLESS OTHERWISE 
NOTED 


ANA470AD5 —MIN 4 
RIVETS EACH ROW 
MIN PITCH—0, 687 


AN470AD5 —MIN 5 
ROWS 3 RIVETS PER 
ROW EACH SIDE OF 
SPLICE, 

ROW DISTANCE—O, 625 
MIN РІТСН--0.750 


Figure 4-18. Bulkhead Repairs—Station 109.500 
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AN435M4. 
MAX PITCH—0. 562 
ROW DISTANCE—0. 500 


USE EXISTING RIVET 
PITCH OUTSIDE SPLICE 
AREA 


o о оо 


27 


AN470AD6. MIN 6 
RIVETS EACH LEG 
OF ANGLE THIS 
END ONLY 


АМ435М4, 
МАХ PITCH— 1, 50 


AN470AD6. MIN 
6 RIVETS EACH LEG, 
EACH SIDE OF DAMAGE 
MAX РЇТСН--0, 812 


о ө о о ә о о о о о 
о о оо о о о о о 


Notes 


A. FOR GENERAL REPAIR NOTES REFER TO 

SECTION I 

B. REFER TO PARAGRAPH 1-216 FOR INFOR- 
MATION ON PROTECTIVE COATINGS APPLI- 
CABLE TO REPAIRS EMPLOYING CORRO- 
SION- RESISTANT STEELS 

C. FORMED REPAIR PARTS WHICH SERVE AS 
REPLACEMENTS OR REINFORCEMENTS 
SHALL HAVE THEIR FLANGES LIPPED TO 
A HEIGHT NO LESS THAN THE HEIGHT OF 
THE LIP ON THE FLANGE OF THE MEM- 
BER THEY REPLACE OR NEST IN 

D. ALL DIMENSIONS ARE SHOWN IN INCHES 
UNLESS OTHERWISE NOTED 


AN470AD5. MIN 6 
RIVETS EACH LEG, 
EACH SIDE OF DAMAGE 
MAX PITCH—0. 812 


Repair Parts 


ANGLE REINFORCEMENT —0. 0444 
ANGLE FILLER—0. 040% 
ANGLE REINFORCEMENT — 0. 063% 
ANGLE FILLER—0, 025% * 
WEB REINFORCEMENT —0. 0169 
WEB REPLACEMENT —0. 0129 
CHANNEL FILLER—0. 062% 
CHANNEL REINFORCEMENT —0. 078 À 
9, ZEE—0, 032+: 
10. CAP REINFORCEMENT—0, 0944 
11. CAP REPLACEMENT —0, 091% > 
12. WEB REPLACEMENT—0. 0129 
13. ANGLE—0. 051+* 
14. WEB REINFORCEMENT —0, 0169 
15. CHANNEL FILLER—0. 0169 
16. CHANNEL REPLACEMENT —0, 062 Å 
17. CHANNEL REINFORCEMENT —0. 078A 
18. FITTINGt 
ASAE 4130 NORMALIZED STEEL 
75S-T ALCLAD ALUMINUM 
жж 24S-T ALCLAD ALUMINUM 
Ф CORROSION-RESISTANT STEEL ÁN 
+SAME MATERIAL AS ORIGINAL 


AN470AD6, MIN 7 
RIVETS PER ROW EACH 
LEG OF BOTH ANGLES, 
EACH SIDE OF SPLICE, 
MAX PITCH—0. 750 
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ANGLE, EACH SIDE OF MAX PITCH—0. 687 
SPLICE, ROW DISTANCE —0. 500 


MAX PITCH—0. 687 NG Bu 
18 


AN470AD6, MIN 6 
RIVETS EACH LEG OF — 4 ç % AN435M4. 


LOCATION OF 
REPLACED ANGLE 


Figure 4-19. Bulkhead Repairs—Station 603.810 
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AN470AD4 
MAX PITCH—0.625 
ROW DISTANCE—0.500 


AN470AD6—MIN 6 
RIVETS PER ROW EACH 
LEG OF ANGLE, EACH 
SIDE OF DAMAGE 


AN470AD6—MIN 6 

RIVETS PER ROW EACH 
LEG OF ANGLE, EACH 
SIDE OF DAMAGE 


AN470AD6—MIN 4 
RIVETS PER ROW 
EACH LEG OF ANGLE 
ON OVERLAP. 
MAX РЇТСН--0.562 


Repair Parts 


ANGLE REINFORCEMENT—0.063 4 
FWD CAP REINFORCEMENT—0.0784 
FWD CAP REPLACEMENT—0.072* 
ANGLE FILLER—0.051* 

WEB REPLACEMENT—0.020* 

WEB REINFORCEMENT—0.025* 

AFT CAP REPLACEMENT—0.072* 
AFT CAP REINFORCEMENT—0.0784 
FWD САР REINFORCEMENT—0.0784 
10. FWD CAP REPLACEMENT—0.0724 
11. WEB REPLACEMENT—0.020* 

12. GUSSET—0.032t* 

13. WEB REINFORCEMENT—0.025* 


A SAE 4130 NORMALIZED STEEL 
* 75S.T ALCLAD ALUMINUM 
+ SAME MATERIAL AS ORIGINAL 


юөмоожыэюг 


Notes 


A, FOR GENERAL REPAIR NOTES RE- 
FER TO SECTION I 

B. ALL DIMENSIONS ARE SHOWN IN 
INCHES UNLESS OTHERWISE 
NOTED 


SEE FIGURE 4-35 FOR ~ 
REPAIRS TO KEEL 


AN470AD4 
MAX РЇТСН--0.625 
ROW DISTANCE—0.500 


AN470AD6—MIN 6 
RIVETS PER ROW EACH 
LEG OF ANGLE, EACH 
SIDE OF SPLICE. 

MAX РЇТСН--0.750 


Figure 4-20. Bulkhead Repairs—Station 628.820 
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paired as shown in Appendix II, figures B-1 
through В-3. For examples of repairs in specific 
locations, see figure 4-19. 


4-51. DAMAGE NECESSITATING REPLACE- 
MENT. Extensive damage, such as the loss of a 
major portion of the web, or scattered insertion 
and patch repairs on a cap, necessitates replace- 
ment of the bulkhead or cap. Refer to Section VIII 
for dimensions of extrusion replacements. 


4-52. BULKHEAD ASSEMBLY STATION 
628.820. 


4-53. TYPE OF CONSTRUCTION. (See figure 
4-20.) The bulkhead consists of an upper and 
lower web of 75S alloy, both reinforced with 
formed Z- and angle-type stiffeners. An additional 
stiffener of extruded 75S alloy is attached to the 
lower web. The upper quarter of the bulkhead is 
bent aft. The bulkhead represents the full cross 
section of the body at the aft section of the aft 
pylon, and shares the support of the aft transmis- 
sion. The tail fairing is attached to a plate riveted 
to the aft cap angle of this bulkhead. 


4-54. NEGLIGIBLE DAMAGE. Negligible dam- 
age is that damage or distortion which can be per- 
mitted to exist as is, or be corrected by a simple 
procedure such as stop-drilling cracks and the re- 
moval of small dents and damaged areas, without 
placing restrictions on flight. See figures 4-80, 4-81 
and 8-2 for examples of negligible damage to the 
webs, formed parts, and extruded sections. 


4-55. DAMAGE REPAIRABLE BY PATCHING. 
Damage more extensive than that classified as neg- 
ligible may be repaired in specific areas shown in 
figure 4-20. For repairs in other locations, see Ap- 
pendix II, figures B-1 through B-3. 


4-56. DAMAGE REPAIRABLE BY INSER- 
TION. Complete or composite damage, as de- 
scribed in paragraphs 1-16 and 1-17, may be re- 
paired as shown in Appendix II, figures B-1 
through B-3. For examples of repairs in specific 
locations, see figure 4-20. 


4-57. DAMAGE NECESSITATING REPLACE- 
MENT. Extensive damage, such as the loss of a 
major portion of the web, or scattered insertion 
and patch repairs on a cap, necessitates replace- 
ment of the bulkhead or cap. Refer to Section VIII 
for dimensions of extrusion replacements. 


4-58. FRAMES. 


4-59. GENERAL. (See figure 4-3.) The body 
frames are essentially ring-type frames and rep- 
resent the full eross section of the body, except 
where partial frames are inserted to allow for 
cabin door frame installation. The frames are 
made either as a single unit, consisting of a 
formed Z-section, or as a series of webs, formed 
and extruded angles and channels. The differences 
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in shape, material, and purpose are noted in spe- 
cific paragraphs and figures. 


4-60. FRAME ASSEMBLY STATION 119.500. 


4-61. TYPE OF CONSTRUCTION. (See figure 
4-21.) The frame consists of a web, stiffened 
with formed and extruded angles and channels; 
an outer cap, of one or more extruded angles 
riveted to each side of the web; an inner cap of 
extruded channel; and doublers. The doublers, de- 
pending upon the location, serve to reinforce the 
web or a cap. The frame, made entirely of 75S 
alloy, is essentially a ring-type frame, using its 
inner and outer cap to carry bending loads and a 
web to carry shear loads in the top and sides. In 
order to carry shear loads across a considerable 
number of cutouts, a truss is used across the bot- 
tom. The frame is considered a part of the for- 
ward pylon and serves as an attachment point for 
the rescue door frame. It also serves as the aft 
end of the forward transmission support. Struc- 
tural loads are redistributed around the forward 
cabin door cutout by this frame. 


4-62. NEGLIGIBLE DAMAGE. Negligible dam- 
age is that damage or distortion which can be per- 
mitted to exist as is, or be corrected by a simple 
procedure such as stop-drilling cracks and the re- 
moval of small dents and damaged areas, without 
placing restrictions on flight. See figures 4-80, 4-81 
and 8-2 for examples of negligible damage to the 
webs, formed parts, and extruded sections. 


4-68. DAMAGE REPAIRABLE BY PATCHING. 
Damage more extensive than that classified as neg- 
ligible may be repaired as shown in figure 4-21. 
For the repair of damage in other locations, see 
Appendix II, figures B-1 through B-3. 


4-64. DAMAGE REPAIRABLE BY INSER- 
TION. Complete or composite damage, as de- 
scribed in paragraphs 1-16 and 1-17 may be re- 
paired as shown in Appendix II, figures B-1 
through B-3. For examples of repair in specific lo- 
cations, see figure 4-21. 


4-65. DAMAGE NECESSITATING REPLACE- 
MENT. Extensive damage, such as the loss of a 
major portion of the frame, or numerous isolated 
repairs in the vicinity of the longeron attachments 
and alighting gear support fittings, necessitates 
replacement of the entire frame. 


4-66. FRAME ASSEMBLIES STATIONS 
159.500 AND 311.810. 


4-67. GENERAL. The frames are similar in 
shape, construction, and materials, with the ex- 
ception of the thicknesses of their webs. Repair 
figures applicable for the frame assembly at sta- 
tion 159.500 are acceptable for the frame assembly 
at station 311.810, except where different thick- 
nesses of materials are encountered. Refer to 
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AN470AD6—MIN 6 
RIVETS PER ROW 
EACH SIDE OF DAM- 
AGE EACH LEG OF 
ANGLE 


AN470AD6—MIN 6 
RIVETS PER ROW 
EACH SIDE OF DAM- 
AGE EACH LEG OF 


© ANGLE 


TE 


AN470AD5 
MAX PITCH—0.750 
ROW DISTANCE—0.625 


"PELELLELLLEXO 


*AN470AD6 
MAX PITCH—1.00 
ROW DISTANCE—0.625 


AN470AD6—MIN 3 

ROWS, 6 RIVETS PER 
ROW EACH SIDE OF 
DAMAGE 


Repair Parts 


CAP REINFORCEMENT—0.064** 
WEB FILLER—O.051** 

САР FILLER—O.05 | ** 

CAP FILLER—0.051** 

WEB REINFORCEMENT—0.064* 
FILLER—0.014** 

САР REINFORCEMENT—0.064** 
STIFFENER REPLACEMENT?* 
DOUBLER REINFORCEMENT—0.064** 
DOUBLER REINFORCEMENT** 
DOUBLER .REPLACEMENT—0.064** 
WEB REPLACEMENT—0.064* 

WEB REINFORCEMENT—0.040* 


AN470AD6—MIN 6 
RIVETS PER ROW 
EACH LEG OF ANGLE 


FILLER—0.040** 
САР REPLACEMENT—0.05 | * 
CAP REINFORCEMENT—0.065 4 


STIFFENER REPLACEMENT:* 
WEB REINFORCEMENT—0.05 |* 
WEB REPLACEMENT—0.040* 
CAP REPLACEMENT—0.050* 
CAP REINFORCEMENT—0.065 А 
STIFFENER REPLACEMENT: * 


** 24S-T ALCLAD ALUMINUM 

* 75S-T ALCLAD ALUMINUM 

+ SAME MATERIAL AS ORIGINAL 
A SAE 4130 NORMALIZED STEEL 


Notes 


A. FOR GENERAL REPAIR NOTES REFER TO 
SECTION ! 

B. REPAIR PARTS (8, 10, 17 AND 22) ARE 
EXTRUSIONS. REFER TO SECTION VIII 
FOR REPLACEMENT INFORMATION 

AN470AD4 C. ALL DIMENSIONS ARE SHOWN IN 


—1.250 
M MR 250 INCHES UNLESS OTHERWISE 
NOTED 


EACH SIDE OF DAMAGE 


AN470AD5 
MAX PITCH—0.750 
ROW DISTANCE—0.625 


MNMNN—————————-— 
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Figure 4-21. Frame Repairs—Station 119.500 
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AN470AD4—MIN 3 
ROWS EACH SIDE 

OF DAMAGE. 

MAX PITCH—0.562 
ROW DISTANCE—0.500 


AN470AD6 
MIN PITCH—0.812 
ROW DISTANCE—0.562 


AN470AD6—MIN 6 
RIVETS PER ROW 
EACH LEG OF ANGLE 
EACH SIDE OF 
DAMAGE 


AN470AD6—MIN 6 
RIVETS PER ROW 
EACH LEG OF ANGLE 
EACH SIDE OF 
DAMAGE 


Repair Parts 


I. CHORD REINFORCEMENT—0.078 4 
2. CHORD REINFORCEMENT—0.093 4 
3. CHORD-WEB FILLER—O.113** 
4. CHORD FILLER—0.064** 
5. CHORD-WEB FILLER—0.096** 
6. WEB REINFORCEMENT—0.040* 
7. ANGLE FILLER—0.064* 
8. ANGLE;** 
9. REINFORCEMENT FILLER—0.040* 
10. WEB REINFORCEMENT—0.040* 
11. WEB-GUSSET REPLACEMENT—0.083* 
12. GUSSET REINFORCEMENT—0.064* 
13. ANGLE FILLER—0.064* 
14. CHORD REINFORCEMENT—0.078 å 
15. CHANNEL;:** 
16. CHORD REPLACEMENT—0.125* 
17. CHORD REINFORCEMENT—0.125 А 
18. ANGLET* 
I9. WEB REINFORCEMENT—0.064* 
20. WEB REPLACEMENT—0.051* 
21. DOUBLERt** 
A SAE 4130 NORMALIZED STEEL 
** 24S.T ALCLAD ALUMINUM 
t SAME MATERIAL AS ORIGINAL 
ж 755-Т ALCLAD ALUMINUM 


AN470AD6—MIN 8 
RIVETS EACH SIDE 
OF SPLICE. 

MAX PITCH—1.00 
ROW DISTANCE—0.625 


Notes 


AN470AD6—MIN 9 A, FOR GENERAL REPAIR NOTES RE- 
FE т 283 
RIVETS PER ROW eee TNT 


B, ALL DIMENSIONS ARE SHOWN IN 
EACH LEG OF ANGLE 5 
EACH SIDE OF INCHES UNLESS OTHERWISE 
DAMAGE NOTED 


Figure 4-22. Frame Repairs—Station 159.500 
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paragraph 1-22 to determine the thickness of rein- 
forcements and diameters of rivets. 


4-68. TYPE OF CONSTRUCTION. (See figure 
4-22.) The frames consist of a web, stiffened 
with formed and extruded angles and channels; 
an inner and outer chord of formed channels; and 
gussets and doublers of flat sheet. The doublers 
are located in the truss at the bottom of the web 
and the gussets reinforce the web where attach- 
ment to the longeron is made. The frames, made 
entirely of 75S alloy (with the exception of some 
angles of 24S alloy), are essentially ring-type 
frames, using their inner and outer chords to carry 
bending loads and their webs (which incorporate 
pressed-type vertical and horizontal beads) to 
carry shear loads in the top and sides. The inner 
chords serve to support the cabin floor, and the 
outer chord on the frame assembly at station 
159.500 serves as an attachment point for the aft 
part of the rescue door frame. The frame at sta- 
tion 159.500 absorbs and redistributes helicopter 
hoisting, jacking, and floor loads, and serves to 
distribute loads around the rescue door cutout. 
The frame at station 311.810 resists shear redis- 
tribution loads caused by the cabin door cutout. 


4-69. NEGLIGIBLE DAMAGE. Negligible dam- 
age is that damage or distortion which can be per- 
mitted to exist as is, or be corrected by a simple 
procedure, such as stop-drilling cracks and the re- 
moval of small dents and damaged areas, without 
placing restrictions on flight. See figures 4-80, 
4-81, and 8-2 for examples of negligible damage 
to the webs, formed parts, and extruded sections. 


4-70. DAMAGE REPAIRABLE BY PATCHING. 
Damage more extensive than that classified as neg- 
ligible may be repaired as shown in figure 4-22. 
For the repair of damage in other locations, see 
Appendix II, figures B-1 through B-3. 


4-11. DAMAGE REPAIRABLE BY INSER- 
TION. Complete or composite damage, as de- 
scribed in paragraphs 1-16 and 1-17, may be re- 
paired as shown in Appendix II, figures B-1 
through B-3. For examples of repair in specific 
locations, see figure 4-22. 


4-72. DAMAGE NECESSITATING REPLACE- 
MENT. Extensive damage resulting in the loss 
of a major portion of the frame, or numerous iso- 
lated repairs in the vicinity of the longeron attach- 
ments, necessitates replacement of the entire 
frame. 


4-73. FRAME ASSEMBLIES STATIONS 
199.500 THROUGH 339.500. 


4-74. GENERAL. The frames are similar in 
shape, construction, and materials. Where differ- 
ences exist in material thicknesses and pitch of 
original rivets, refer to paragraph 1-22 to deter- 
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mine the thickness of the reinforcements and the 
diameter and pitch of rivets. 


4-75. TYPE OF CONSTRUCTION. (See figure 
4-23.) The frames are pressed Z-sections, hav- 
ing flanged lightening holes, and are reinforced 
with formed channels and angles. Clips are riveted 
to the frame for attachment to the longerons and, 
at some points, the inner chord is reinforced with 
a formed channel riveted to the franie section. The 
frames, made of 75S alloy, with the exception of 
some angles of 248 alloy, are essentially ring-type 
frames, using their inner and outer chords to carry 
bending loads and their section depth to carry 
shear loads in the top and sides. The frames con- 
tribute to the support of the cabin floor, troop 
seats, litters, and other fixed equipment. 


4-76. NEGLIGIBLE DAMAGE. Negligible dam- 
age is that damage or distortion which can be per- 
mitted to exist as is, or be corrected by a simple 
procedure, such as stop-drilling cracks and the re- 
moval of small dents and damaged areas, without 
placing restrictions on flight. See figures 4-80, 
4-81, and 8-2 for examples of negligible damage to 
the webs, formed parts, and extruded sections. 


4-77. DAMAGE REPAIRABLE BY PATCHING. 
Damage more extensive than that classified as 
negligible may be repaired as shown in figure 4-23. 
For the repair of damage in other locations, see 
Appendix II, figures B-1 through B-3. 


4-78. DAMAGE REPAIRABLE BY INSER- 
TION. Complete or composite damage, as de- 
scribed in paragraphs 1-16 and 1-17, may be re- 
paired as shown in Appendix II, figures B-1 
through B-3. For examples of repair in specific 
locations, see figure 4-23. 


4-79. DAMAGE NECESSITATING REPLACE- 
MENT. Extensive damage, such as the loss of a 
major portion of the frame or numerous isolated 
repairs in the vicinity of the longeron attachments, 
necessitates replacement of the entire frame. 


4-80. FRAME ASSEMBLY FORWARD 
STATION 359.800 H-21B, H-21C 


4-81. TYPE OF CONSTRUCTION. (See figure 
4-24.) The frame is of two-piece construction 
and consists, primarily, of an upper and lower 
frame of extruded sections of 248 alloy. The upper 
frame, beginning at waterline minus 10.92 on the 
left-hand side and continuing around to waterline 
minus 8.38 on the right-hand side, is spliced to the 
lower frame by splice angles of extruded sections 
of 24S alloy riveted to each frame. The inner leg 
of the frame has holes to accommodate the bolts 
when joining the body sections. 


4-82. NEGLIGIBLE DAMAGE. Negligible dam- 
age is that damage or distortion which can be 
permitted to exist as is, or be corrected by a simple 
procedure, such as stop-drilling cracks and re- 
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AN470AD4—MIN 4 
RIVETS PER ROW EACH 
SIDE OF SPLICE. 
APPROX PITCH—0.875 


202 


SOP SITO CODE 


AN470AD4—MIN 27 
RIVETS EACH SIDE OF 
DAMAGE. 

MAX PITCH—0.687 
ROW DISTANCE—0.500 


AN470AD4—MAX 
PITCH AND ROW 
DISTANCE—1.250 


LOCATION SHALL BE REPAIRED 
BY A SPLICE ON EACH SIDE OF 
LONGERON INTERSECTION. 
TYPE OF REPAIR SHOWN OP- 
POSITE TO BE USED. SPLICES TO 
BE LOCATED SUFFICIENT DIS- 
TANCE FROM LONGERON TO 
PREVENT REINFORCEMENTS 
OVERLAPPING GUSSETS 


AN470AD4—MIN 6 
RIVETS EACH SIDE 
OF DAMAGE, BOTH 
REINFORCEMENTS (2) 


Repair Parts 


FRAME FILLER—0.032* 

FRAME REINFORCEMENT—0.040* 
FRAME FILLER—0.032* 
ANGLET** 

CHANNELt** 

FRAME REINFORCEMENT—0.040* 
FRAME-ANGLE FILLER—0.032* 
FRAME REPLACEMENT—0.032* 
FRAME REINFORCEMENT—0.040* 
ANGLE FILLER—0.025* 


Notes 


A, FOR GENERAL REPAIR NOTES RE- 
FER TO SECTION I 

B, THESE REPAIRS APPLY TO SIMI- 
LAR FRAMES LOCATED AT THE 
FOLLOWING STATIONS: 


219.500 299.500 
FRAME REINFORCEMENT—0.040* 239.500 311.810 
ANGLE REINFORCEMENT—0.032* 259,500 339, 500 


ANGLE?* 

FRAME REINFORCEMENT—0.040* 
FRAME REPLACEMENT—0.032* 
ANGLE REPLACEMENT—0.025* 
ANGLE REINFORCEMENT—0.032* 
FRAME REINFORCEMENT—0.040* 


* 755-Т ALCLAD ALUMINUM 
+ SAME MATERIAL AS ORIGINAL 
** 24S.T ALCLAD ALUMINUM 


C. ALL DIMENSIONS ARE SHOWN IN 
INCHES UNLESS OTHERWISE 
NOTED 


AN470AD4—MIN 12 — š 
RIVETS EACH SIDE 
OF DAMAGE, 10 
LOCATE BETWEEN 24 
EXISTING RIVETS 


== 


AN470AD4—MIN 4 
RIVETS PER ROW EACH 
SIDE OF SPLICE. 
LOCATE REPAIR RIVETS 
BETWEEN EXISTING 
RIVETS 


AN470AD4—MIN 4 
RIVETS PER ROW 
EACH SIDE OF DAM- 
AGE. LOCATE 
BETWEEN EXISTING 
RIVETS 


Figure 4-23. Frame Repairs—Station 199.500 
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moval of small dents and damaged areas without 
placing restrictions on flight. For examples of 
negligible damage to extrusions, see figure 8-2. 


4-83. DAMAGE REPAIRABLE BY PATCH- 
ING. Damage more extensive than that classified 
as negligible may be repaired as shown in Appen- 
dix II, figure B-2. Refer to Section VIII of this 
handbook for detailed information on extrusion 
repair and replacement. 


4-84. DAMAGE REPAIRABLE BY INSER- 
TION. Complete or composite damage, as de- 
scribed in paragraphs 1-16 and 1-17, may be re- 
paired as shown in Appendix II, figure B-2. Refer 
to Section VIII of this handbook for detailed in- 
formation on extrusion repair and replacement. 


4-85. DAMAGE NECESSITATING REPLACE- 


MENT. Damage necessitating replacement, in 
whole or in part, with a section corresponding to 
the original die number, or a formed replacement, 
will depend on the number of damaged areas and 

their locations. Individual judgment will deter- 
` mine replacement. Refer to Section VIII of this 
handbook for detailed information on extrusion 
replacement. 


4-86. FRAME ASSEMBLY STATION 359.800 
H-21B, H-21C 


4-87. TYPE OF CONSTRUCTION. (See figure 
4-26.). The frame assembly consists, primarily, 
of four webs of different thickness of 75S alloy. 
The webs are spliced at their points of overlap 
with doublers. The edges of the frame are formed 
by an inner and outer cap made of 75S alloy ex- 
trusion reinforced at various points with formed 
or extruded sections of aluminum alloy, and riv- 
eted to the webs. The inner leg of the outer cap has 
holes to accommodate the bolts used when making 
the body splice. Attachment to the longerons is 
made with formed clips of 24S alloy. Struts, made 
of extruded sections and riveted to the webs, main- 
tain the continuity of the caps at the longeron 
cutout. The frame, in addition to receiving loads 
from the longerons and shear distribution loads 
due to the cabin door cutout, serves as a support 
for the central transmission and control pulley 
brackets. 


4-88. NEGLIGIBLE DAMAGE. Negligible dam- 
age is that damage or distortion which can be 
permitted to exist as is, or can be corrected by a 
simple procedure, such as stop-drilling cracks and 
the removal of small dents and damaged areas 
without placing restrictions on flight. For ex- 
amples of negligible damage to the webs, formed 
parts, and extruded sections, see figure 4-80, 4-81 
and 8-2. 


4-89. DAMAGE REPAIRABLE BY PATCH- 
ING. Damage more extensive than that classified 
as negligible may be repaired as shown in figure 
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4-25. For the repair of damage in other locations, 
see Appendix II, figure B-1 through B-3. 


4-90. DAMAGE REPAIRABLE BY INSER- 
TION. Complete or composite damage as de- 
scribed in paragraphs 1-16 and 1-17 may be re- 
paired as shown in Appendix II, figures B-1 
through B-3. For examples of specific repair loca- 
tions, see figure 4-25. 


4-91. DAMAGE NECESSITATING REPLACE- 
MENT. Extensive damage, such as the loss of a 
major portion of the frame or numerous isolated 
repairs in the vicinity of the longeron attachment 
or primary body splice attachment points, necessi- 
tates replacement of the entire frame. 


4-92. FRAME ASSEMBLY STATION 359.800. 
H-21, H-21A 


4-98. TYPE OF CONSTRUCTION. (See figure 
4-25.) The frame consists of four webs of differ- 
ent thicknesses of corrosion-resistant steel. The 
top web is fully beaded, while the left side and bot- 
tom webs are reinforced at the lower longerons by 
a doubler of 24S alloy. The right side web runs 
from the end of the top web to the bottom, ex- 
tending over the bottom web, up to the keel cutout 
at the centerline of the body. The web on the left 
side is stiffened by a bead and the door former 
running parallel to the caps, as well as by stiffen- 
ers at right angles to the caps. The right side web 
is supported by horizontal stiffeners, formed chan- 
nels, and extruded angle sections of 24S alloy. 
The inner and outer caps are made of formed 
channels and angles of 758 alloy, reinforced locally 
in the top and left side regions with additional 75S 
alloy caps. The inner cap, between the left side 
upper and lower longerons, is stabilized at inter- 
vals by gussets which are combined with the stiff- 
eners. Attachment to the longerons is made with 
formed clips of 248 alloy. Struts, made of extruded 
sections and riveted to the webs, maintain the con- 
tinuity of the caps at longeron cutouts. The frame, 
in addition to receiving loads from the longerons 
and shear redistribution loads due to the cabin 
door cutout, serves as a support for the central 
transmission and control pulley brackets. 


4-94. NEGLIGIBLE DAMAGE. Negligible dam- 
age is that damage or distortion which can be per- 
mitted to exist as is, or be corrected by a simple 
procedure such as stop-drilling cracks and the re- 
moval of small dents and damaged areas, without 
placing restrictions on flight. See figures 4-80, 
4-81, and 8-2 for examples of negligible damage to 
the webs, formed parts, and extruded sections. 

4-95. DAMAGE REPAIRABLE BY PATCHING. 
Damage more extensive than that classified as neg- 
ligible may be repaired as shown in figure 4-25. 
For the repair of damage in other locations, see 
Appendix II, figures B-1 through B-3. Refer to 
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Section IV 


AN470AD5 б | 5 


USE EXISTING КҮКЕ 
RIVET LOCATIONS e| 


0000000000 
00000 00000 


USE EXISTING BOLT LO- 
CATIONS. MIN 4 BOLTS 
EACH SIDE OF DAMAGE 


THIS LEG OF FRAME. 


JIG 


DRILL 0.257, 0.261 DIA 


HOLE 


€, SPLIC 


E 


WL 10.92 


Repair Parts 


FRAME REPLACEMENT —SAE 
4130 NORMALIZED STEEL. SEE 
DETAIL A 

FRAME REINFORCEMENT —0. 172 
SAE 4130 NORMALIZED STEEL. 
SEE DETAIL B 

FRAME FILLER- 0.053 SAE 

4130 NORMALIZED STEEL 


‘ANGLE 
SEE DETAIL C 


T.O. 1H-21-3 


DETAIL A 
PESCH 


0.125 


0.125R MIN 


25, 


ANGLE 
SEE DETAIL C 
FWD 
2 
Pr 


%, SPLICE 
WL - 8.38 


FOR GENERAL REPAIR NOTES, REFER TO SECTION I 
ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS 


ORIGINAL FRAME FABRICATED FROM EXTRUSION NO. 


Notes 
A. 
1515 
OTHERWISE NOTED 
Ga 
AND10134-2001 
р. 


REFER TO PARAGRAPH 1-218 FOR INFORMATION ON 
TREATMENT OF DISSIMILIAR METALS 


1.0 
OUTBD LEG 


DETAIL B 


INBD LEG 


0.125R 


DETAIL C 
mm 


0.125 


p d 


"1 


L 


0.072 24 


CHAMF ER 


puc x 459 


ANGLE, PART NO, 4257992-1 (9.0 LG) 
AND PART NO, 4257991 -(10. 0 LG). 


MAKE FROM EXTRUSION ALCOA NO, 
30367, MATERIAL 2024-T4 


Figure 4-24. Frame Repairs—Forward Station 359.800 H-21B, H-21C (Sheet 1 of 2] 
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T.O. 1H-21-3 Section IV 


€, OF BODY REFER TO 


Notes 


FOR INTERPRETA- 
TIONS OF  WATER- 
LINES AND  BUTT- 
LINES SEE FIGURE 
5-6 

ALL DIMENSIONS ARE 
SHOWN ІМ INCHES 
UNLESS OTHERWISE 
NOTED 

DRILL 0.780—0. 782, 
2 PLACES 


REFER TO 


11 
12 “етк Со 


WATERLINE 0.0 


DRILL 0.655—0. 657, 
2 PLACES 
DRILL 0.467—0.469, 
1 PLACE 
DRILL 0.197 —0. 201, 
2 PLACES 
ALL OTHER HOLES 
(76) TO BE DRILLED 


32— REFER TO 
33 NOTE D. 


0.257 —-0. 261 TO dad „28317 
MATCH  HOLES IN re TO 8474645 44 43424140 3 
р. 
шэг STATION 359. ӘРНЕНІ 
МОТЕ Е, 


BUTTLINE |WATERLINE 


T 
33; 


R 
R 
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Figure 4-24. Frame Repairs—Forward Station 359.800 H-21B, H-21C (Sheet 2 of 2) 
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Section IV T.O. 1H-21-3 


AN470AD6—MIN 4 
RIVETS EACH SIDE OF 
DAMAGE. 

MAX PITCH —1.062 
ROW DISTANCE—0.625 
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AN470AD6—MIN 6 
RIVETS PER ROW 

EACH SIDE OF DAM- 
AGE. ADD REPAIR RIV- ` 
ETS BETWEEN 

EXISTING RIVETS 


Repair Parts 


CAP REINFORCEMENT—0.0834 
WEB REINFORCEMENT—0.072** 
WEB REPLACEMENT—0.05 | ** 
САР REPLACEMENT—0. | 36* 
CAP REINFORCEMENT—0.083 4 
REINFORCING CHANNEL—0.0834 
CAP REPLACEMENT—0.072* 
САР REINFORCEMENT—0.083 А 
FILLER—0.072** 

10. CAP REINFORCEMENT—0.083 4 
11. WEB REINFORCEMENT—0.072** 
12. CHANNEL:** 

13. WEB REPLACEMENT—0.040** 
14. CAP FILLER—0.072** 

15. DOUBLER?** 

16; CLIPT** 

17. STRUTS 

А SAE 4130 NORMALIZED STEEL 

** 245-Т ALCLAD ALUMINUM 

* 75S-T ALCLAD ALUMINUM 

T SAME MATERIAL AS ORIGINAL 


20/60) 2420-01 OE 


AN470AD6—MIN 6 
RIVETS PER ROW 
EACH SIDE OF DAM- 
AGE. ADD REPAIR RIV- 
ETS BETWEEN 
EXISTING RIVETS 


Notes 


FOR GENERAL REPAIR NOTES RE- 
FER TO SECTION I 

ALL DIMENSIONS ARE SHOWN IN 
INCHES UNLESS OTHERWISE 
NOTED 


OF DAMAGE. 
MAX PITCH— 1.062 
ROW DISTANCE 


AN470AD6—MIN 6 
RIVETS PER ROW 
EACH SIDE OF DAM- 
AGE. ADD REPAIR RIV- 
ETS BETWEEN 
EXISTING RIVETS 


Figure 4-25. Frame Repairs—Station 359.800 H-21, H-21A 


T.O. 1H-21-3 


REFER TO 
NOTE A. 


REFER TO 
NOTE A, 


Notes 


A, REPAIRS TO THE LOCATIONS SHOWN ARE THE SAME AS 
THE REPAIRS SHOWN ON FIGURE 4-25 WITH THE EXCEP- 
TION OF THE ADDED BOLT HOLES, SEE FIGURE 4-24 FOR 
BOLT HOLE ORDINATES 

B, FOR TYPICAL REPAIRS TO THE WEBS, FORMED PARTS, 
AND EXTRUSIONS, SEE APPENDIX II, FIGURES B-1 THROUGH 
B-3 

C. FOR GENERAL REPAIR NOTES, REFER TO SECTION I 


Figure 4-26. Frame Repairs—Station 359.800 H-21B, Н-21С 


Section IV 


207 


Section IV 
Paragraphs 4-96 to 4-106 


paragraph 1-156 for information on rivet selec- 
tion when riveting corrosion-resistant steel. 


4-96. DAMAGE REPAIRABLE BY INSER- 
TION. Complete or composite damage, as de- 
scribed in paragraphs 1-16 and 1-17, may be re- 
paired as shown in Appendix II, figures B-1 
through B-3. For examples of repair in specific 
locations, see figure 4-25. 


4-97. DAMAGE NECESSITATING REPLACE- 
MENT. Extensive damage, such as the loss of a 
major portion of a web or numerous isolated re- 
pairs in the vicinity of the longeron attachments, 
necessitates replacement of the frame, in whole or 
in part. 


4-98. FRAME ASSEMBLY STATION 877.560. 


4-99. TYPE OF CONSTRUCTION. (See figure 
4-27.) The frame is essentially а ring-type 
frame, symmetrical about its vertical centerline 
with the exception of a break in its continuity at 
the top, where it meets the longitudinal members 
of the central transmission support. The frame 
consists of a web of 75S alloy containing flanged 
lightening holes and stiffened with formed angles 
of 75S alloy. An inner cap, made of extruded 75S 
alloy T-section, is riveted to the inner edge of the 
web, and an outer cap, made of extruded 75S alloy 
angle section, is riveted to the outside edge of the 
web, with the exception of the bottom, where the 
cap is made of formed 75S alloy channel. The in- 
ner web is reinforced locally at the sides with an 
additional inside cap of 758 alloy formed channel. 
The web and cap angles are reinforced locally in 
the area of the central transmission attachment 
points with doublers and gussets of 24S alloy. The 
main alighting gear fittings are attached to the 
bottom of the frame, and the fuel tank wrap- 
around skin and end bulkhead are secured to the 
inner cap. Fittings, attached to the top of the 
frame, carry the vertical load from the central 
transmission, while alighting gear loads are trans- 
mitted to the body skin. Attachment to the long- 
erons is made with formed clips of 24S alloy. 
Struts, made of extruded sections and riveted to 
the webs, maintain the continuity of the caps at 
longeron cutouts. 


4-100. NEGLIGIBLE DAMAGE. Negligible 
damage is that damage or distortion which can be 
permitted to exist as is, or be corrected by a simple 
procedure such as stop-drilling cracks, and the 
removal of small dents and damaged areas, with- 
out placing restrictions on flight. See figures 4-80, 
4-81, and 8-2, for examples of negligible damage 
to the webs, formed parts, and extruded sections. 
Negligible damage to fittings must be limited to 
nicks and scratches not to exceed 0.040 inch in 
depth after burnishing, and not to interfere with 
proper functioning of the alighting gear. The 
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burnished area must clear bolts and radii by at 


. least 0.750 inch. 


4-101. DAMAGE REPAIRABLE BY PATCH- 
ING. Damage more extensive than that classified 
as negligible may be repaired as shown in figure 
4-27. For the repair of damage in other locations, 
see Appendix II, figures B-1 through B-3. 


4-102. DAMAGE REPAIRABLE BY INSER- 
TION. Complete or composite damage, as de- 
scribed in paragraphs 1-16 and 1-17, may be re- 
paired as shown in Appendix II, figures B-1 
through B-3. For examples of repair in specific 
locations, see figure 4-27. 


4-108. DAMAGE NECESSITATING REPLACE- 
MENT. Extensive damage, such as the loss of a 
major portion of the frame or numerous isolated 
repairs in the vicinity of the longeron attachments, 
alighting gear fittings, and transmission support 
fittings, necessitates replacement of the entire 
frame. 


4-104. FRAME ASSEMBLY STATION 
407.833. 


4-105. TYPE OF CONSTRUCTION. (See figure 
4-28.) This frame is used as a firewall and con- 
sists of a corrosion-resistant steel web, reinforced 
with formed and extruded angles, channels, Z- and 
Hat-sections of 24S and 75S alloy, riveted to the 
web. An outer chord, made of formed 75S alloy 
angles, is riveted to the web and where its conti- 
nuity is broken by longeron attachment clips, a 
formed angle of 75S alloy, riveted to the web, 
serves to maintain the section at that point. The 
top section and center of the web contain holes to 
permit passage of the engine and transmission 
drive shafting. The main alighting gear shock 
struts attach to external fittings located on the 
outer chord of the frame. The fittings are backed 
by internal fittings and two horizontal “саггу- 
through” members, in the form of extruded Z- 
sections, riveted to the web and designed to carry 
lateral loads, due to alighting conditions. The main 
alighting gear rear drag brace fittings are attached 
to the bottom of the frame, while the lower half 
of the web has vertical stiffeners of 75S alloy. Hat- 
sections are riveted in a location which resists aft- 
acting pressures of the fuel tank. 


4-106. NEGLIGIBLE DAMAGE. Negligible 
damage is that damage or distortion which can be 
permitted to exist as is, or be corrected by a 
simple procedure such as stop-drilling cracks and 
the removal of small dents and damaged areas, 
without placing restrictions on flight. See figures 
4-80, 4-81, and 8-2 for examples of negligible dam- 
age to the webs, formed parts, and extruded sec- 
tions. Negligible damage to fittings must be 
limited to nicks and scratches not to exceed 0.040 
inch in depth after burnishing, and not to inter- 
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fere with proper functioning of the alighting gear. 
The burnished area must clear all bolts and radii 
by at least .0.750 inch. 


4-107. DAMAGE REPAIRABLE BY PATCH- 
ING. Damage more extensive than that classi- 
fied as negligible must be repaired as shown in 
figure 4-28. For the repair of damage in other 
locations, see Appendix II, figures B-1 through 
B-8. 


4-108. DAMAGE REPAIRABLE BY INSER- 
TION. Complete or composite damage, as de- 
scribed in paragraphs 1-16 and 1-17, may be re- 
paired as shown in Appendix II, figures B-1 
through B-3. For examples of repair in specific 
locations, see figure 4-28. Refer to the General 
Manual for Structural Repair T.O. 1-1A-1, Sec- 
tion XIV, for information on protective measures 
to be used where dissimilar metals are employed. 


4-109. DAMAGE NECESSITATING REPLACE- 
MENT. Extensive damage, such as the loss of a 
major portion of the frame or numerous isolated 
repairs in the vicinity of the longeron attachments 
or alighting gear fittings, necessitates replace- 
ment of the entire frame. 


4-110. FRAME ASSEMBLY STATION 445.500. 


4-111. TYPE OF CONSTRUCTION. (See figure 
4-29.) The frame consists of a web, with rolled 
edges to form the inner and outer chord, and con- 
tains flanged lightening holes and reinforcements 
of formed and extruded angles and channels. The 
inner chord is supplemented by formed channels 
riveted to the web. The frame is essentially a ring- 
type frame, having its top section terminating 
horizontally at the upper longeron height. Unsym- 
metrical loads are produced in the frame due to a 
bend in the lower longerons at this point, and an 
additional load is induced into the frame due to a 
truss structure on each side of the frame at the 
top. The frame is made entirely of 755 alloy and 
constructed in four sections, being spliced at the 
top, bottom, and the mid longeron attachment 
points. Attachment to the longerons is effected by 
means of formed clips and the splice is reinforced 
by a web doubler and splice angles. 


4-112. NEGLIGIBLE DAMAGE. Negligible 
damage is that damage or distortion which can be 
permitted to exist as is, or be corrected by a 
simple procedure such as stop-drilling cracks and 
the removal of small dents and damaged areas, 
without placing restrictions on flight. See figures 
4-80 and 4-81 for examples of negligible damage 
to the webs and formed parts. 


4-113. DAMAGE REPAIRABLE BY PATCH- 
ING. Damage more extensive than that classi- 
fied as negligible must be repaired as shown in 
figure 4-29. For the repair of damage in other 
locations, see Appendix II, figures B-1 and B-3. 


Section IV 
Paragraphs 4-107 to 4-123 


4-114. DAMAGE REPAIRABLE BY INSER- 
TION. Complete or composite damage, as de- 
scribed in paragraphs 1-16 and 1-17, may be 
repaired as shown in Appendix II, figures B-1 
and B-8. For examples of repair in specific loca- 
tions see figure 4-29. 


4-115. DAMAGE NECESSITATING REPLACE- 
MENT. Extensive damage, such as the loss of a 
major portion of the frame or numerous isolated 
repairs in the vicinity of the longeron attach- 
ments, necessitates replacement of the frame, in 
whole or in part. 


4-116. FRAME ASSEMBLY STATION 483.500. 


4-117. TYPE OF CONSTRUCTION. (See figure 
4-30.) Тһе frame is a pressed sheet of corrosion- 
resistant steel, having formed channel-shaped 
edges which serve as inner and outer chords. Two 
identical sections, one in each side of the fuselage 
and located between the upper and lower long- 
erons, make up the frame assembly at this station. 
Lightening holes are contained in each section of 
the frame at their lower ends. Attachment to the 
upper and lower longerons is effected by formed 
clips of corrosion-resistant steel. 


4-118. NEGLIGIBLE DAMAGE. Negligible 
damage is that damage or distortion which can be 
permitted to exist as is, or be corrected by a simple 
procedure such as stop-drillimg cracks and the re- 
moval of small dents and damaged areas, without 
placing restrictions on flight. See figures 4-80 and 
4-81 for examples of negligible damage to the webs 
and formed parts. 


4-119. DAMAGE REPAIRABLE BY PATCH- 
ING. Damage more extensive than that classified 
as negligible must be repaired as shown in figure 
4-30. For the repair of damage in other locations, 
see Appendix II, figures B-1 and B-3. 


4-120. DAMAGE REPAIRABLE BY INSER- 
TION. Complete or composite damage, as de- 
scribed in paragraphs 1-16 and 1-17, may be re- 
paired as shown in Appendix II, figures B-1 and 
B-3. For examples of repair in specific locations, 
see figure 4-30. 


4-121. DAMAGE NECESSITATING REPLACE- 
MENT. Extensive damage, such as the loss of a 
major portion of the frame, necessitates replace- 
ment of the complete frame on any one side. When 
replacement is made, pick up all original rivet lo- 
cations and use the next larger rivet diameter. 
4-122. FRAME ASSEMBLY STATION 521.500. 
H-21, H-21A 
4-123. TYPE OF CONSTRUCTION. (See figure 
4-31.) The frame is fabricated in its entirety of 
corrosion-resistant steel, and is symmetrical about 
its vertical centerline. The top and bottom of the 
frame have their edges rolled to form caps, with 
formed channels reinforcing the top caps on the 
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Section IV T.O. 1H-21-3 
Notes @ооооф 
AN, : 5) 
А, FOR GENERAL REPAIR NOTES RE- 25) 


FER TO SECTION I A 
ALL DIMENSIONS ARE SHOWN IN 6 
INCHES UNLESS OTHERWISE |6 
NOTED 


AN470AD4--MIN 11 
RIVETS EACH SIDE OF 
DAMAGE, 

MAX PITCH- -0, 687 
ROW DISTANCE - -0. 500 
AN470AD4 
MAX PITCH AND ROW 
DISTANCE --1. 250 
AN470AD6--MIN 6 
RIVETS PER ROW 


A 


AN470AD6--MIN 7 
RIVETS PER ROW 


ADD REPAIR RIVETS 
BETWEEN EXISTING 


Figure 4-27. 
210 


EACH SIDE OF DAMAGE, 


очсо mb QQ tO ~ 


Repair Parts 


WEB REINFORCEMENT --0, 0405 
WEB REPLACEMENT .--0.032* 
ANGLE REINFORCEMENT - -0. 044 
ANGLE REPLACEMENT --0.051* 
T-REINFORCEMENT--0.063A 
ANGLE REINFORCEMENT--0.063 4 
T-REINFORCEMENT --0. 063 А 
T-FILLER--0. 093 * 


A SAE 4130 NORMALIZED STEEL 
* 75S-T ALCLAD ALUMINUM 


Frame Repairs—Station 377.560 (Sheet 1 of 2) 


Chenged 1 October 1959 


T.O. 1H-21-3 Section IV 


METHOD OF REINFORCING FRAME AT 
CENTRAL TRANSMISSION LOCATION 
PHASE I — FRAME WEE 


AN470AD5 

3 RIVETS, USE 
EXISTING RIVET 
LOCATIONS 


EXISTING 
BOLT HOLES 


AN470AD5 
30RIVETS, USE 

EXISTING RIVET 
LOCATIONS 


Repair Parts 


FILLER—0, 040** 
REINFORCEMENT —0. 050%% 
FILLER—0. 063%% 

FILLER—0. 080%% 
FILLERC-0.063** 
REINFORCEMENT —0. 063%% 
**24S-T ALCLAD ALUMINUM 


AN470AD5 

22 RIVETS INSIDE 
SURFACE OF 
REINFORCEMENT, 
LOCATE APPROX- 
IMATELY AS SHOWN 


слог н 


METHOD OF REINFORCING FRAME AT 
CENTRAL TRANSMISSION LOCATION 
PHASE II — FRAME INNER CAP 


CAP ANGLE OF 
CENTRAL TRANS- 
MISSION SUPPORT 
BEAM (REF) 


AN470AD4 
3 RIVETS, USE 
EXISTING RIVET 


AN470AD4 
10 RIVETS. USE 
EXISTING RIVET 


LOCATIONS 
AN470AD4 
1 RIVET. USE 
Notes EXISTING RIVET , 
A. ALL DIMENSIONS ARE SHOWN IN INCHES LOCATION 
UNLESS OTHERWISE NOTED AN426AD4 
B. FOR GENERAL REPAIR NOTES REFER TO SEC- 3 RIVETS. 
TION I MAX PITCH—1. 00 
C. THE RIGHT-HAND SIDE OF THE FRAME MAY A N470A D4 
BE REINFORCED USING THE SAME PROCE- AN470AD4 3 RIVETS. USE 
DURES AND INFORMATION GIVEN IN THIS 6 RIVETS. EXISTING RIVET 
FIGURE MAX РЇТСН-1.00 LOCATIONS 


Figure 4-27. Frame Repairs—Station 377.560 [Sheet 2 of 2) 
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Section IV 


AN470AD6—MIN 6 
RIVETS PER ROW EACH 
SIDE OF DAMAGE ON 
TOPSIDE OF ANGLE. 
USE EXISTING LOCATIONS 
OF DOUBLE ROWS IN 
LOWER LEGS OF ANGLES 


AN435M4 
MAX PITCH—0.625 
ROW DISTANCE—0.500 


AN435M4 3 
MAX PITCH AND N 
ROW DISTANCE— 2 
1.250 < 


AN470AD6—MIN 6 

RIVETS PER ROW EACH 
LEG OF ANGLE, EACH 
SIDE OF DAMAGE 


Notes 


А. FOR GENERAL REPAIR NOTES REFER TO 
SECTION I 

B, REFER TO PARAGRAPH 1-216 FOR INFOR- 
MATION ON PROTECTIVE COATING APPLI- 
CABLE TO REPAIRS EMPLOYING CORRO- 
SION-RESISTANT STEELS | 

C. INSTALL RIVETS WET WITH ZINC-CHRO- 
MATE PRIMER, SPEC MIL-P-6889 

D. ALL DIMENSIONS ARE SHOWN IN INCHES / 
UNLESS OTHERWISE NOTED 1 


АМ435М4 
MAX PITCH 
--1.250 


Т.О. 1Н-21-3 


Repair Parts 


ANGLE REINFORCEMENT—0.064* 
ANGLE FILLER—0.032* 

WEB REINFORCEMENT—0.020% 
WEB КЕРІ АСЕМЕМТ--0.012% 
ANGLE КЕРІ АСЕМЕМТ--0.064% 
ANGLE КЕРІ АСЕМЕМТ--0.040" 
CLIP—0.064** 

ANGLE REINFORCEMENT—0.072* 
ANGLE REINFORCEMENT—0.0504 
ANGLE REINFORCEMENT—0.0784 
ANGLE FILLER—0.058* 

12. WEB КЕІМЕОВСЕМЕМТ--0.020% 
13. WEB КЕРІ АСЕМЕМТ--0.012% 

14. DOUBLER REINFORCEMENT—0.040* 
15. STIFFENER REINFORCEMENT—0.044 A 
16. STIFFENER FILLER—0.040* 

17. DOUBLER REPLACEMENT—0.025* 
18. ANGLE REPLAGEMENT—0.072* 
19. ANGLE REINFORCEMENT—0.0784 
* 755-Т ALCLAD ALUMINUM 

Ф CORROSION-RESISTANT STEEL 

4 SAE 4130 NORMALIZED STEEL 

* SAME MATERIAL AS ORIGINAL 


EE 


CR163-5—MIN 6 
RIVETS EACH SIDE 

OF SPLICE, EACH SIDE 
OF DAMAGE 


AN470AD5—MIN 6 
RIVETS EACH SIDE 

OF SPLICE, EACH SIDE 
OF DAMAGE. EXIST- 
ING PITCH—0.625 


AN435M4 
MAX PITCH—0.562 
ROW DISTANCE—0.437 14 


HEET 


18 AN470AD5—MIN 
4 ROWS, 4 RIVETS 

» PER ROW EACH 
SIDE OF DAMAGE 


AN470AD5—MIN S, 
3 ROWS, 6 RIVETS SI 
PER ROW EACH 

SIDE OF DAMAGE 


Figure 4-28. Frame Repairs—Station 407.833 (Sheet 1 of 2) 
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T.O. 1H-21-3 Section IV 


AN470AD4-8-LOCATE 

END RIVETS ONE INCH 
FROM EDGE OF DOUBLER. 
FOUR EQUAL SPACES 


Repair Parts 
PARTIAL Z-REPLACEMENT—0.0944 


I. 
2. ANGLE REPLACEMENT—0.072* 
3. WEB REINFORCEMENT—0.020* 
4. STIFFENER FILLER—0.020* 
5. STIFFENER REINFORCEMENT—0.05|* 
6. FILLER—0.072* 
7. WEB REPLACEMENT—0.012* 
8. Z-REINFORCEMENT—0.0944 
9. DOUBLER— 0.020 e 
* 75S-T ALCLAD ALUMINUM 
9 CORROSION-RESISTANT STEEL 
A SAE 4130 NORMALIZED STEEL LOCATE HOLES IN 
+ SAME MATERIAL AS ORIGINAL .DOUBLER WHEN PICK- 
ING UP EXISTING RI- 
VET HOLES 
ШЕ REFER TO 
NOTE C. 
AN 470Ар4-8- 
USE EXISTING 
RIVET LOCATIONS 
AN435M4 


MAX PITCH—0.625 
ROW DISTANCE—0.500 
AN435M4 

MAX PITCH AND 
ROW DISTANCE— 
1.250 


AN470AD5—MIN 5 
RIVETS EACH SIDE 
OF DAMAGE, BEYOND 
WEB REINFORCEMENT 


NOTE F, 


AN470AD6— 
MIN 6 RIVETS ` 
PER ROW EACH 

SIDE OF DAM- 
AGE 


Notes 


A, FOR GENERAL REPAIR NOTES REFER TO SECTION I 

REFER TO PARAGRAPH 1-216 FOR INFORMATION ON 

PROTECTIVE COATINGS APPLICABLE TO REPAIRS 

EMPLOYING CORROSION-RESISTANT STEELS 

C, INSTALL DOUBLER ON FORWARD SIDE OF BULKHEAD 

D, INSTALL RIVETS WET WITH ZINC-CHROMATE PRI- 

MER SPEC MIL-P-6889 

E, ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS 
OTHERWISE NOTED 

F. LOWER HALF OF STIFFENER REINFORCEMENT (5) 
SHOWN, TYPICAL FOR TOP HALF 

AN470AD4—MIN 6 

RIVETS PER ROW, THIS 


LEG ONLY, EACH SIDE 
OF DAMAGE 


AN470AD6 
USE EXISTING 
RIVET LOCATIONS 


Figure 4-28. Frame Repairs—Station 407.833 (Sheet 2 of 2) 
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Section IV 


AN470AD5 
MAX PITCH—0.750 
ROW DISTANCE—0.625 


AN470AD5 

MAX PITCH AND 
ROW DISTANCE— 
1.250 


AN470AD5—MIN 6 
RIVETS PER ROW 
EACH SIDE OF DAM- 
AGE. 

MIN PITCH—0.687 ~ 


AN470AD6—MIN 6 
RIVETS PER ROW EACH 
LEG OF ANGLE, EACH 
SIDE OF DAMAGE 


Notes 


A, FOR GENERAL REPAIR NOTES REFER 
TO SECTION I 

B. FORMED REPAIR PARTS WHICH SERVE 
AS REPLACEMENTS OR REINFORCE- 
MENTS SHALL HAVE THEIR FLANGES 
LIPPED TO A HEIGHT NO LESS THAN 
THE HEIGHT OF THE LIP. ON THE 
FLANGE OF THE MEMBER THEY RE- 
PLACE OR NEST IN 

C. ALL DIMENSIONS ARE SHOWN IN 
INCHES UNLESS OTHERWISE NOTED 


AN470AD5—MIN 19 
RIVETS EACH SIDE 

OF DAMAGE. 

MAX PITCH—0.750 
ROW DISTANCE—0.625 


27169 Ө ОЗ. а Оз OR Бе US ND) = 


AN470AD6—MIN 6 

RIVETS PER ROW EACH 
LEG OF ANGLE, EACH 
SIDE OF DAMAGE 


Repair Parts 


ANGLE REINFORCEMENT—0.063 4 
WEB REINFORCEMENT—0.0384 
WEB REINFORCEMENT—0.05 | * 
ANGLE FILLER—0.05|* 

ANGLE REINFORCEMENT—0.0634 
WEB REPLACEMENT—0.040* 

WEB REINFORCEMENT—0.05 | * 
WEB REPLACEMENT—0.040* 
ANGLE REINFORCEMENT—0.0634 
WEB REINFORCEMENT—0.05 | * 
ANGLE REPLACEMENT—0.040* 


А 755-Т ALCLAD ALUMINUM 
* SAE 4130 NORMALIZED STEEL 


AN470AD6—MIN 4 
RIVETS PER ROW, 
EACH SIDE OF SPLICE 
EACH LEG OF ANGLE 


AN470AD5—MIN 19 
RIVETS EACH SIDE 
OF DAMAGE. 

MAX PITCH—0.750 
ROW DISTANCE 0.625 


Figure 4-29. Frame Repairs—Station 445.500 
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BEND LIP ON FLANGE 
OF EACH REINFORCEMENT (1) ^ 
MIN 0.180 HIGH 


AN470M4—MIN 15 

RIVETS EACH SIDE 

OF SPLICE NOT INCLUD- 
ING RIVETS IN FLANGES 
МАХ PITCH—0, 687 

ROW DISTANCE—0, 500 


Notes 


A, FOR GENERAL REPAIR NOTES RE- 
FER TO SECTION I 

B, REPLACE ALL SKIN RIVETS SE- 
CURING REPAIR REINFORCEMENTS 
WITH AN470M RIVETS 

C, REFER TO PARAGRAPH 1-216 FOR 
INFORMATION ON PROTECTIVE 
COATINGS APPLICABLE TO RE- 
PAIRS EMPLOYING  CORROSION- 
RESISTANT STEELS 

D, ALL DIMENSIONS ARE SHOWN IN 
INCHES UNLESS OTHERWISE 
NOTED 

E. ALL REPAIR PARTS ARE TO BE 
MADE OF CORROSION-RESISTANT 
STEEL, AISI TYPE 302, 1/4 HARD, 

COMP D, SPEC MIL-S-5059 


N470M4—ADD 


BETWEEN EXISTING 
SKIN RIVET LOCATIONS, 
APPROX PITCH— 0. 500 
REFER TO NOTE B, 


Repair Parts 


WEB REINFORCEMENT —0, 020 $ 
WEB FILLER—O,012 Ф 
ANGLE— Ф 
WEB REINFORCEMENT —0, 020 @ 
WEB REPLACEMENT -—0, 012 $ 

@ CORROSION-RESISTANT STEEL 

T SAME MATERIAL AS ORIGINAL 


AN470M4—MIN 4 
RIVETS PER ROW ON 
EACH LEG OF BOTH 
REINFORCEMENTS, EACH 
SIDE OF DAMAGE, ADD 
REPAIR RIVETS BETWEEN 
EXISTING SKIN RIVET 
LOCATIONS, 

BEND LIP ON FLANGES VE NOTE E 

OF REINFORCEMENTS (4) 

AND REPLACEMENTS (5) 

MIN 0.180 HIGH 


AN470M4—MIN 15 
RIVETS EACH SIDE 

OF SPLICE NOT INCLUD- 
ING RIVETS IN FLANGES, 
MAX PITCH—0, 687 

ROW DISTANCE-—0, 500 


REPLACE ANGLE 
USING AN435M5 
RIVETS 


Figure 4-30. Frame Repairs—Station 483.500 
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inside and outside. The webs are stiffened by 
formed angles, spotwelded on assembly. The side 
of the frame is formed by thick webs and formed 
channel sections, spotwelded to the web edges to 
form the side frame caps. The side frame caps are 
reinforced locally by formed channels and angles. 
Flanged lightening holes are contained in the web, 
with formed stiffeners spotwelded between each 
web hole. A horizontal beam, fabricated as a box, 
is located in the center of the frame. The box form 
is maintained by bulkheads within the beam and 
the entire assembly is spotwelded together. The 
ends of the beam are attached to the engine mount 
side fittings and to the lower longerons as well as 
to the frame. Support of engine mount structure 
and redistribution of body shear loads around en- 
gine air exits, are handled by this frame. 


4-124. NEGLIGIBLE DAMAGE. Negligible 
damage is that damage or distortion which can 
be permitted to exist as is, or be corrected by a 
simple procedure such as stop-drilling cracks and 
the removal of small dents and damaged areas, 
without placing restrictions on flight. See figures 
4-80 and 4-81 for examples of negligible damage 
to the webs and formed parts. 


4-125. DAMAGE REPAIRABLE BY PATCH- 
ING. Damage more extensive than that classified 
as negligible must be repaired as shown in figure 
4-31. For the repair of damage in other locations, 
see Appendix II, figures B-1 and B-3. 


4-126. DAMAGE REPAIRABLE BY INSER- 
TION. Complete or composite damage, as de- 
scribed in paragraphs 1-16 and 1-17, may be re- 
paired as shown in Appendix II, figure B-1 and 
B-3. For examples of repair in specific locations, 
see figure 4-31. Refer to the General Manual for 
Structural Repair, T.O. 1-1A-1, Section XIV, for 
information on protective measures where dis- 
similar metals are employed. Refer to paragraph 
1-156 for information on rivet selection when 
riveting corrosion-resistant steel. 


4-127. DAMAGE NECESSITATING REPLACE- 
MENT. Extensive damage, such as the loss of a 
major portion of the frame or box-beam assem- 
bly, necessitates replacement of the complete 
frame or box beam, in whole or in part. Where 
replacement is made, pick up all original rivet 
locations and use the next larger rivet diameter. 


4-128. FRAME ASSEMBLY STATION 521.500. 

H-21B, H-21C 
4-129. TYPE OF CONSTRUCTION. The frame 
is fabricated of corrosion-resistant steel with 
the exception of the 24S alloy plates on each 
side of the frame at the point of a beam assembly 
attachment. The frame is symmetrical about its 
vertical centerline with that portion of the frame 
above waterline —21.14 canted aft to station 
528.75. The frame consists of a series of webs to 
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which are riveted inner and outer caps of formed 
angles and channels, formed stiffeners and rein- 
forcing webs, a beam assembly, and engine mount 
fittings. A typical web contains flanged lightening 
holes and formed stiffeners riveted across the 
chord of the web. The continuity of the inner and 
outer caps is broken by the intersection of the 
beam assembly and gussets on the upper and 
lower inner cap angles, and formed clips riveted 
to the webs and lower longerons. The inner and 
outer cap angles are reinforced locally by formed 
angles and channels in the area of the beam as- 
sembly attachment, and lower longeron passages. 
Reinforcing webs are riveted to the forward face 
of the upper and lower webs. The reinforcing 
webs are tangential to the inner contour of the 
frame and serve to dampen vibrations, The rein- 
forcing webs are stiffened across their chord by 
Z-sections riveted to, and extending from the stiff- 
eners riveted across the chord of the webs within 
the frame contour. The lower reinforcing webs 
extend upward diagonally from the vicinity of the 
keel attachment to the continuity break in the 
inner caps at the beam assembly. The upper rein- 
forcing webs extend from the continuity break in 
the inner caps at the beam assembly upward 
diagonally to the vicinity of the engine mount 
fitting on the vertical centerline of the helicopter. 
The horizontal beam assembly is a riveted and 
spotwelded assembly made entirely of corrosion- 
resistant steel. The beam assembly consists of 
beaded top and bottom skins containing lightening 
holes spotwelded to forward and aft beaded chan- 
nels. The box form is maintained by a bulkhead 
spotwelded internally to the skins and channels. 
The beam is attached on the outboard sides to the 
frame, engine mount fittings, and lower longerons. 
The entire frame serves as the engine mount 
structure, a means of redistributing body shear 
loads from around the engine air exit cutouts, and 
to dampen out excessive vibration. 


4-130. NEGLIGIBLE DAMAGE. Negligible 
damage is that damage or distortion which can be 
permitted to exist as is, or be corrected by a simple 
procedure such as stop-drilling cracks and the re- 
moval of small dents and damaged areas, without 
placing restrictions on flight. See figures 4-80 and 
4-81 for examples of negligible damage to the 
webs and formed parts. 


4-131. DAMAGE REPAIRABLE BY PATCH- 
ING. Damage more extensive than that classi- 
fied as negligible must be repaired as shown in 
figure B-1. For the repair of damage in other 
locations, see Appendix II, figures B-1 and B-3. 


4-132. DAMAGE REPAIRABLE BY INSER- 
TION. Complete or composite damage, as de- 
scribed in paragraphs 1-16 and 1-17, may be 
repaired as shown in Appendix II, figures B-1 and 
B-3. For examples of repair in specific locations, 


AN470M5 
MAX PITCH—0.875 
ROW DISTANCE—0.625 


AN470M4—MIN 9 
RIVETS PER ROW EACH 
SIDE OF DAMAGE 


AN470M5 
MAX PITCH AND ROW 
DISTANCE— 1.00 


Repair Parts 


WEB КЕІМЕОКСЕМЕМТ--0.035% 
WEB-DECK FILLER—0.052* 
CHANNEL FILLER—O.018* 

DECK REINFORCEMENT—0.032* 
CHANNEL REINFORCEMENT-—0.060* 
CHANNEL КЕРІ. АСЕМЕМТ--0.020% 
REINFORCEMENT FILLER—0.020* 
WEB FILLER—0.012* 

WEB КЕІМЕОКСЕМЕМТ--0.020% 
WEB-CHANNEL FILLER—0.032® 
CHANNEL REINFORCEMENT—0.024® 
Ф CORROSION-RESISTANT STEEL 


гәоомоольом- 
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АМ470М4--МІМ 22 
RIVETS EACH SIDE OF 
DAMAGE. 

MAX PITCH—0.562 
ROW DISTANCE—0.500 


AN470M4—MIN 45 
RIVETS EACH SIDE 

OF DAMAGE. 

MAX PITCH—0.562 
ROW DISTANCE—0.625 


Section IV 


AN470M4—MIN 36 
RIVETS EACH SIDE 
OF DAMAGE. 

MAX PITCH—0.562 


Notes 


FOR GENERAL REPAIR NOTES RE- 
FER TO SECTION I 

REFER TO PARAGRAPH 2-216 FOR 
INFORMATION ON PROTECTIVE 
COATINGS APPLICABLE TO RE- 
PAIRS EMPLOYING CORROSION- 
RESISTANT STEELS 

FORMED REPAIR PARTS WHICH 
SERVE AS REPLACEMENTS OR RE- 
INFORCEMENTS SHALL HAVE 
THEIR FLANGES LIPPED TO A 
HEIGHT NO LESS THAN THE 
HEIGHT OF THE LIP ON THE 
FLANGE OF THE MEMBER THEY 
REPLACE OR NEST IN 

ALL DIMENSIONS ARE SHOWN IN 
INCHES UNLESS OTHERWISE 
NOTED 


Figure 4-31. Frame Repairs—Station 521.500 (Sheet 1 of 2) 
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AN435M5 — 
USE EXISTING 


I LOCATIONS 
AN435M5—2 ROWS 
| AROUND DAMAGE, 
i MAX PITCH=-0. 875 


AN435M5 — MIN 
8 RIVETS ON 
WEB OF ZEE 
REINFORCEMENT, 
MAX PITCH-0. 875 


ROW DISTANCE-0.625 ЖЭ 
REFER TO 
NOTE D, 
жаа Ты. 
АҒТ 4 RIVETS THROUGH d 
AFT LEG OF ZEE 
REINFORCEMENTS, 
LOCATE 2 RIVETS 
BETWEEN EXISTING 
LOCATIONS 
AN435M5—MIN 2 
RIVETS EACH SIDE 
OF DAMAGE 
Repair Parts 
1. ZEE REINFORCEMENT —0, 040 € 
2. ZEE FILLER—0. 008 € 
3. WEB REINFORCEMENT —0.040 € 
* CORROSION-RESISTANT STEEL 
mm 


AN435M5 —2 ROWS 
AROUND DAMAGE, 
MAX PITCH—0, 875 


ROW DISTANCE ~0. 625 Notes 


A. FOR GENERAL REPAIR NOTES 
REFER TO SECTION I 

B. ALL DIMENSIONS ARE SHOWN 
IN INCHES UNLESS OTHERWISE 
NOTED 

C. MAKE ALL REPAIR PARTS 
FROM CORROSION-RESISTANT 
STEEL, AISI TYPE 301, COMP 
D, OR TYPE 302 COMP G, 1/4 P 4 
H OR 1/2 H, SPEC MIL-S-5059 

D. REINFORCEMENTS (1) NEST ON 
BOTTOM SIDE OF ORIGINAL Z- 


AN435M5 —MIN 2 SECTION 


RIVETS EACH SIDE 
OF DAMAGE, 
МАХ PITCH-—0, 875 


Figure 4-31. Frame Repairs—Station 521.500 (Sheet 2 of 2) 
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see figure 4-31. Refer to the General Manual for 
Structural Repair, T.O. 1-1A-1, Section XIV, for 
information on protective measures where dis- 
similar metals are employed. Refer to paragraph 
1-156, for information on rivet selection when 
riveting corrosion-resistant steel. 


4-133. DAMAGE NECESSITATING REPLACE- 
MENT. Extensive damage, such as the loss of a 
major portion of the frame or beam assembly, 
necessitates replacement of the complete frame 
or beam, in whole or in part. Where replacement 
is made, pick up all original rivet locations and 
use the next larger rivet diameter. 


4-134. FRAME ASSEMBLY STATION 562.000. 


4-135. TYPE OF CONSTRUCTION. (See figure 
4-32.) The frame is made entirely of corrosion- 
resistant steel, and is essentially a ring-type 
frame, symmetrical about its vertical centerline, 
and having its top section terminate horizontally 
at a height corresponding to the top longerons. 
The frame consists of a web, containing flanged 
lightening holes and is stiffened with formed 
angles and channels riveted to the web between 
each hole. An inner and outer cap angle of formed 
construction is riveted to the edges of the web 
and these are reinforced locally with additional 
formed angles. Critical loads are imposed on this 
frame due to a cut-out in the lower skin panel, 
forward of the frame. 


4-136. NEGLIGIBLE DAMAGE. Negligible 
damage is that damage or distortion which can 
be permitted to exist as is, or be corrected by a 
simple procedure such as stop-drilling cracks and 
the removal of small dents and damaged areas, 
without placing restrictions on flight. See figures 
4-80 and 4-81 for example of negligible damage 
to the webs and formed parts. ` 


4-137. DAMAGE REPAIRABLE BY PATCH- 
ING. Damage more extensive than that classi- 
fied as negligible must be repaired as shown in 
figure 4-19. For the repair of damage in other 
locations, see Appendix II, figures B-1 and B-3. 


4-138. DAMAGE REPAIRABLE BY INSER- 
TION. Complete or composite damage, as de- 
scribed in paragraphs 1-16 and 1-17, may be re- 
paired as shown in Appendix II, figures B-1 and 
B-3. For examples of repair in specific locations, 
see figure 4-32. Refer to the General Manual for 
Structural Repair, T.O. 1-1A-1, Section XIV, for 
information on protective measures where dis- 
similar metals are employed. 


4-139. DAMAGE NECESSITATING REPLACE- 
MENT. Extensive damage such as the loss of a 
major portion of the frame, necessitates replace- 
ment in whole or in part. Where replacement is 
made, pick up all original rivet locations and use 
the same alloy rivets in the next larger diameter. 


Section IV 
Paragraphs 4-133 to 4-145 


4-140. KEELS. 


4-141. General. (See figure 4-3.) The keels 
are located in the aft and lower section of the 
body, along the longitudinal axis and on the ver- 
tical centerline. The forward longeron keel begins 
at station 311.810 and ends at station 445.500. 
The engine hatch keel begins at station 445.500 
and ends at station 521.500. The aft longeron keel 
begins at station 521.500 and ends at station 
628.820. 


4-142. FORWARD LONGERON KEEL. 


4-143. TYPE OF CONSTRUCTION. (See figure 
4-33.) The keel begins as a formed channel of 
75S alloy at station 311.810, with its lower flange 
flattened to receive the ends of the skin stiffeners. 
At station 324.500, the lower flange is replaced 
with a chord of extruded T-section of 75S alloy, 
and at station 331.000, the upper flange is rein- 
forced by the beginning of an extrusion of 75S 
alloy which develops as a T-section for the remain- 
ing length of the upper chord. From station 
331.000 throughout the balance of its length, the 
keel consists of a web of 75S alloy, containing 
flanged lightening holes; the aforementioned up- 
per and lower chords; and supporting gussets of 
formed 248 alloy. To conform to the slope of the 
body and due to the application of heavier loads 
at its aft end, the keel is made in two sections of 
tapering depth and joined at station 377.650 by 
splice plates and formed angles of 24S alloy. The 
support gussets are riveted to the web and the 
vertical legs of the keel, the body skin, and the 
side of the skin stiffeners. A fitting is riveted to 
the aft end of the keel for attachment to the 
removable engine hatch keel, thereby assuring 
structural continuity across the engine hatch open- 
ing. The keel, acting in conjunction with the body 
longerons, resists bending and axial loads within 
the structure. 


4-144. NEGLIGIBLE DAMAGE. Negligible 
damage is that damage which can be permitted 
to exist as is, or be corrected by a simple proce- 
dure such as stop-drilling cracks and the removal 
of small dents and damaged areas, without placing 
restrictions on flight. See figures 4-80, 4-81, and 
8-2 for examples of negligible damage to the in- 
ternal webs, formed parts, and extruded sections 
of the keel. Negligible damage to fittings must be 
limited to nicks and scratches not exceed 0.040 
inch in depth after burnishing, and not to inter- 
fere with the installation, removal or function of 
the engine hatch removable keel. The burnished 
areas must clear all bolts, rivets and radii by at 
least 0.750 inch. 


4-145. DAMAGE REPAIRABLE BY PATCH- 
ING. Damage more extensive than that classi- 
fied as negligible should be repaired as shown in 
Appendix II, figures B-1 through B-3. Partial 
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AN470M4—MIN 4 

RIVETS PER ROW 

EACH LEG OF ANGLE, 
EACH SIDE OF DAMAGE. 
ADD REPAIR RIVETS BE- 
TWEEN EXISTING RIVET 
LOCATIONS 


AN470M4—MIN 17 
RIVETS EACH SIDE 

OF DAMAGE. 

MAX PITCH—0.687 
ROW DISTANCE—0.500 


y 


Repair Parts 


WEB REINFORCEMENT —0.020° 
WEB FILLER—0.016% 

WEB FILLER—O.016® 

ANGLE REPLACEMENT—0.032* 
ANGLE КЕІМЕОКСЕМЕМТ--0.036% 
ANGLE REPLACEMENT—0.025% 
ANGLE REINFORCEMENT* 
ANGLE—!* 

FILLER—0.020* 

10. WEB КЕІМЕОКСЕМЕМТ--0.020% 
11. WEB REPLACEMENT—0.016% 

12. ANGLE—!* 

13. ANGLE КЕРІ АСЕМЕМТ--0.025% 
14. ANGLE REINFORCEMENT—0.030% 


Ф CORROSION-RESISTANT STEEL 
t SAME MATERIAL AS ORIGINAL 


юго 54/0: OO N= 


Notes 


A, FOR GENERAL REPAIR NOTES RE- 
FER TO SECTION I 

B, REFER TO PARAGRAPH 1-216 FOR 
INFORMATION ON PROTECTIVE 
COATINGS APPLICABLE TO RE- 
PAIRS EMPLOYING CORROSION-RE- 
SISTANT STEELS 

С. FORMED REPAIR PARTS WHICH 
SERVE AS REPLACEMENTS OR RE- 
INFORCEMENTS SHALL HAVE THEIR 
FLANGES LIPPED TO A HEIGHT NO 
LESS THAN THE HEIGHT OF THE 
FLANGE OF THE MEMBER THEY 
REPLACE OR NEST IN 

D. REPAIR PARTS FOR ANGLES ARE 
MADE OF 1/2 H CORROSION-RE- 
SISTANT STEEL AND REPAIR PARTS 
FOR WEBS ARE MADE OF 3/4 H 
CORROSION-RESISTANT STEEL 

E, ALL DIMENSIONS ARE SHOWN IN 
INCHES UNLESS OTHERWISE NOTED 


RIVETS EACH LEG OF 
ANGLE, EACH SIDE OF 
SPLICE 


©] 

à 1 

fS lg AN470M5—MIN 4 
DU 


USE EXISTING 


RIVET LOCATIONS 
AN470M5 


MAX PITCH—0.562 
ROW DISTANCE—0.437 


Figure 4-32. Frame Repairs— Station 562.000 
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damage to an extrusion as described in paragraph 
1-15, is repairable by patching. For example of 
repair to the keel in specific locations, see fig- 
ure 4-33. 


4-146. DAMAGE REPAIRABLE BY INSER- 
TION. Complete or composite damage, as de- 
scribed in paragraphs 1-16 and 1-17, may be re- 
paired as shown in Appendix II, figures B-1 
through B-3. For examples of repair in specific 
locations, see figure 4-33. Refer to Section VIII 
for detailed information on extrusion repairs. 


4-147. DAMAGE NECESSITATING REPLACE- 
MENT. Extensive damage, such as the loss of a 
major portion of a chord or a web, necessitates 
replacement in whole or in part. Refer to Section 
VIII for information on extrusion replacement 
and to paragraph 1-11, for replacement decisions. 


4-148. ENGINE HATCH KEEL. 


4-149. TYPE OF CONSTRUCTION. (See figure 
4-34.) The keel is a box-like structure having a 
longitudinal spar, lateral ribs, and an upper and 
lower skin. The spar consists of a web of 75S 
alloy, containing flanged lightening holes and an 
upper and lower chord of extruded T-sections of 
75S alloy. The lateral ribs, made of formed 248 
alloy and corrosion-resistant steel, are riveted to 
the spar, the upper and lower skin, and to formed 
channels of corrosion-resistant steel, which forms 
the sides of the keel. The top skin of corrosion- 
resistant steel contains inspection covers and their 
supporting frames. The lower skin of 245 alloy 
is formed to match the contour of the body. Fit- 
tings are riveted to each end of the keel to pro- 
vide attachment to the forward and aft longeron 
keels. The keel houses the main fuel supply line 
which is equipped with disconnect fittings at each 
end to retain the fuel when the keel is removed 
for engine installation or removal. Bending and 
axial loads within the structure are resisted by 
the keel in conjunction with the body longerons. 


4-150. NEGLIGIBLE DAMAGE. Negligible 
damage is that damage which can be permitted to 
exist as is, or be corrected by a simple procedure 
such as stop-drilling cracks and the removal of 
small dents and damaged areas, without placing 
restrictions on flight. See figures 4-80, 4-81 and 
8-2 for examples of negligible damage to the in- 
ternal webs, formed parts and extruded sections 
of the keel. Negligible damage to fittings must be 
limited to nicks and scratches not to exceed 0.040 
inch in depth after burnishing, and not to inter- 
fere with the installation, removal or function of 
the engine hatch removable keel. The burnished 
areas must clear all bolts, rivets and radii by at 
least 0.750 inch. 


4-151. DAMAGE REPAIRABLE BY PATCH- 
ING. Damage more extensive than that classi- 
fied as negligible should be repaired as shown in 
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Appendix II, figures B-1 through B-3. Partial 
damage to an extrusion, as described in paragraph 
1-15, is repairable by patching. For examples of 
repair to the keel in specific locations, see fig- 
ure 4-34. 


4-152. DAMAGE REPAIRABLE BY INSER- 
TION. Complete or composite damage, as de- 
scribed in paragraphs 1-16 and 1-17, may be 
repaired as shown in Appendix II, figures B-1 
through B-3. For examples of repair in specific 
locations, see figure 4-34. Refer to Section VIII 
for detailed information on extrusion repairs. 


4-153. DAMAGE NECESSITATING REPLACE- 
MENT. Extensive damage, such as the loss of a 
major portion of the keel, necessitates replace- 
ment of the complete keel. Refer to paragraph 
1-11, for replacement decisions, and to paragraph 
1-20 for support of structure during repair, be- 
fore removal of the keel is effected. 


4-154. AFT LONGERON KEEL. 


4-155. TYPE OF CONSTRUCTION. (See figure 
4-35.) The keel begins as a formed channel of 
corrosion-resistant steel, with its chords, consist- 
ing of the formed parts of the channel and a 
formed angle of corrosion-resistant steel, riveted 
to the back side of the channel, at top and bottom. 
The top chord is reinforced on the top by a dou- 
bler of corrosion-resistant steel, which terminates 
at station 553.000, while the bottom chord is rein- 
forced by a plate of corrosion-resistant steel, and 
flattened to receive the ends of the skin stiffeners. 
The web of the keel, which is the depth of the 
original channel, contains flanged lightening holes. 
Bracing of the keel is attained by lateral rein- 
forcing angles of 24S alloy, riveted to the top 
chord of the keel, and whose ends are riveted to 
the ends of the skin stiffeners. The bottom chord 
of the keel is beveled to conform to the shape of 
the body. From station 603.510 to station 628.820, 
the keel consists of a series of internal and ex- 
ternal beveled plates of 75S alloy and corrosion- 
resistant steel. A fitting is riveted to the forward 
end of the keel for attachment to the removable 
engine hatch keel, thereby providing structural 
continuity across the engine hatch opening. The 
continuity of the keel is interrupted by a fitting, 
riveted to both keel and bulkhead at station 
603.810, whose purpose is to distribute loads, due 
to jacking of the helicopter, to the bulkhead and 
surrounding structure. The keel, acting in con- 
junction with the body longerons, resists bending 
and axial loads within the structure. 


4-156. NEGLIGIBLE DAMAGE. Negligible 
damage is that damage which can be permitted to 
exist as is, or be corrected by a simple procedure 
such as stop-drilling cracks and the removal of 
small dents and damaged areas, without placing 
restrictions on flight. See figures 4-80 and 4-81 
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AN 


RIVETS EACH SIDE 


OF 


ADDITIONAL RIVETS 
BETWEEN EXISTING 
RIVET LOCATIONS ON THESE LEGS. 


MA 
ON 


Br hdd Jed EN 
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X PITCH—0.468 
APPLIES TO ANGLES (2 AND 3) 
OPPOSITE SIDE 
S di 
IS 


AN470AD5—LOCATE THROUGH 


EDGE DISTANCE PERMITS. MIN 8 
RIVETS EACH SIDE OF DAMAGE 


470AD6—MIN 9 


DAMAGE. ADD 


2 


E 
STA 
311.811 


Repair Parts 


CHORD REPLACEMENT—0.094+* 
CHORD REINFORCEMENT—0.1204 
CHORD REINFORCEMENT—0.1204 
WEB REINFORCEMENT—0.05 | * 

WEB REPLACEMENT—0.040* 

CHORD REINFORCEMENT—0.1404 
TOP CHORD REPLACEMENT—0.125t* 
LOWER CHORD REINFORCEMENT—0.1404 AN470AD6—MIN 9 


WEB AND REINFORCEMENT WHERE 


AN470AD5—MIN 9 
RIVETS EACH SIDE 
OF DAMAGE—USE 
EXISTING RIVET 
LOCATIONS ON THESE LEGS. 
MAX PITCH—0.750 

APPLIES TO ANGLES (2 AND 3) 
ON OPPOSITE SIDE 


Notes 


FOR GENERAL REPAIR NOTES REFER TO 
SECTION | 

IN THESE SPECIFIC REPAIRS WHERE 
REPAIR PARTS ARE GIVEN THE SAME 
INDEX NUMBER, THE NUMBER OF RIVETS, 
RIVET PITCH AND ROW DISTANCE AS 
CALLED OUT FOR SOME INDEXED PART, 
IS APPLICABLE IN THE SAME LOCA- 
TIONS ON SIMILAR PARTS WITH THE 
SAME NUMBER 

ALL DIMENSIONS ARE SHOWN IN 
INCHES UNLESS OTHERWISE 
NOTED 


AN470AD6—LOCATÉ THROUGH 


/ WEB AND REINFORCEMENT. 


WHERE EDGE DISTANCE PERMITS, 
MIN 7 RIVETS EACH SIDE OF 
DAMAGE 


est іле” Жа; 
WEB REINFORCEMENT—0.051* RIVETS. ED OF ; 

WEB КЕРІ.АСЕМЕМТ--0.040% OF DAMAGE. ADD uses 

LOWER CHORD REPLACEMENT—0.125t* ADDITIONAL RIVETS AN470AD6—USE 

A SAE 4130 NORMALIZED STEEL BETWEEN EXISTING EXISTING RIVET 

* 755-Т ALCLAD ALUMINUM RIVET LOCATIONS. LOCATIONS. EACH 


1 SAME MATERIAL AS ORIGINAL MAX PITCH—0.625 


LEG OF EACH RE- 
INFORCEMENT 


Figure 4-33. Forward Longeron Keel Repairs 


AN435M5.— — — “Ч, 


MAX PITCH—0.625 


ROW DISTANCE—0.375 << 


кюю = S o оу E 
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USE ORIGINAL RIVET 
LOCATIONS ON ALL RIVETS 
THROUGH ALL FILLERS 


AN470AD4—MIN 14 
RIVETS EACH SIDE 
OF DAMAGE. 

MAX PITCH—0.750 
ROW DISTANCE—0.500 


AN435M5 
MAX PITCH—1.250 
ROW DISTANCE—0.750 


AN435M5—MIN 6 

RIVETS EACH SIDE OF 
DAMAGE EACH LEG 

OF CHANNEL. USE 
EXISTING LOCATIONS AND 
ADD NEW RIVETS. 

MAX PITCH—0.500 


NESTS INSIDE CHANNEL 


AN435M5—MIN 11 
RIVETS EACH SIDE Вь 7 
OF DAMAGE. 521.50 


MAX PITCH—0.375 
ROW DISTANCE—0.875 


Repair Parts 


SKIN КЕІМЕОКСЕМЕМТ--0.020% 
SKIN-RIB FILLER—0.042* 
SKIN-CHANNEL FILLER—0.035* 
CHANNEL REINFORCEMENT—0.032 a 
CHANNEL FILLER—0.025* 

RIB REINFORCEMENT—0.040** 
SKIN REINFORCEMENT—0.025** 
SKIN-RIB FILLER—0.052** 
SKIN-CHANNEL FILLER—0.045* 
CHORD ВЕГМЕОКСЕМЕХТ--0.140А 
FILLER—0.051* 

CHORD REPLACEMENT—NOTE B. 
WEB FILLER—0.040* 

WEB REINFORCEMENT—0.05 1 * 


9 CORROSION-RESISTANT STEEL 
** 24S.T ALCLAD ALUMINUM 
A SAE 4130 NORMALIZED STEEL 
* "SST ALCLAD ALUMINUM 


AN470AD5—MIN 9 
RIVETS EACH SIDE OF 
DAMAGE IN WEB ONLY. 
АХ PITCH—0.500 


Notes wy 
FOR GENERAL REPAIR NOTES REFER TO ANATOADS—MIN 9 = 9 
SECTION I RIVETS EACH SIDE OF 
FOR DIMENSIONS OF EXTRUSION RE- EE OND ee DAMAGE, | USE EXISTING 
PLACEMENTS SEE FIGURE 8-1 REPAIR RIVETS BETWEEN. REPAS RIVE DE 
CRI79C-4 RIVETS TO BE USED IN SE- MAX PITCH—0.500 MAX PITCH—0.500 к 
CURING BOTTOM SKIN REINFORCE- . 
MENT (7) 
REFER TO PARAGRAPH 1-216 FOR RESISTANT STEELS 
INFORMA TION ON PROTECTIVE E. ALL DIMENSIONS ARE SHOWN IN 
COATINGS APPLICABLE TO RE- INCHES UNLESS OTHERWISE 
PAIRS EMPLOYING CORROSION- NOTED 


Figure 4-34. Engine Hatch Removable Keel Repairs 
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AN470AD6—MIN 4 
RIVETS EACH SIDE OF 
DAMAGE. USE EXISTING 
RIVET LOCATIONS. 
МАХ PITCH—0.750 


Repair Parts 


PLATE REPLACEMENT—0.072* 
PLATE REINFORCEMENT—0.08 | * 
ANGLE REINFORCEMENT—0.040* 
ANGLE КЕРІ АСЕМЕМТ--0.032% 
CHANNEL БЕРІ АСЕМЕМТ--0.025% 


молл ом – 


PLATE КЕРІ АСЕМЕМТ--0.025% 


% 755-Т ALCLAD ALUMINUM 
9 CORROSION-RESISTANT STEEL 
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CHANNEL REINFORCEMENT—0.032* 
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Notes 


FOR GENERAL REPAIR NOTES RE- 
FER TO SECTION I 

REPAIR PARTS (3, 4, 5, 6, AND 7) 
ARE MADE OF 3/4 H CORROSION- 
RESISTANT STEEL 

REFER TO PARAGRAPH 1-216 FOR 
INFORMATION ON PROTECTIVE 
COATINGS APPLICABLE TO RE- 
PAIRS EMPLOYING CORROSION- 
RESISTANT STEELS 


D, ALL DIMENSIONS ARE SHOWN IN 
INCHES UNLESS OTHERWISE 
NOTED 
REINFORCEMENT TO 
BE INSTALLED OVER 
BODY SKIN REPAIR 
Då "STA 
79 628.820 


5ТА 
613.820 


AN435M4—MIN 5 
RIVETS EACH SIDE 
OF DAMAGE. 
MAX PITCH—0.500 


AN435M5—MIN 5 

RIVETS EACH SIDE OF 
DAMAGE. REPAIR RIVETS 
BETWEEN EXISTING LOCATIONS. 
MAX PITCH—0.500 


AN435M4 
MAX РЇТСН--1.250 


AN470AD5 
REPLACE EXISTING 
SKIN RIVETS 


Figure 4-35. Aft Longeron Keel Repairs 


T.O. 1H-21-3 


for examples of negligible damage to the webs 
and formed parts of the keel. Negligible damage 
to fittings must be limited to nicks and scratches 
not to exceed 0.040 inch in depth after burnish- 
ing, and should not interfere with the removal and 
installation of the engine hatch keel. The bur- 
nished area must clear all bolts, rivets and radii 
by at least 0.750 inch. 


4-157. DAMAGE REPAIRABLE BY PATCH- 
ING. Damage more extensive than that classified 
as negligible should be repaired as shown in Ap- 
pendix II, figures B-1 and B-3. For examples of 
repairs in specific locations, see figure 4-35. 


4-158. DAMAGE REPAIRABLE BY INSER- 
TION. Complete or composite damage, as de- 
scribed in paragraphs 1-16 and 1-17, may be 
repaired as shown in Appendix II, figures B-1 and 
B-3. For examples of repair in specific locations, 
see figure 4-35. Refer to the General Manual for 
Structural Repair, T.O. 1-1A-1, Section XIV, for 
information on protective measures to be used 
where dissimilar metals are employed. 


4-159. DAMAGE NECESSITATING REPLACE- 
MENT. Extensive damage, such as the loss of a 
major portion of a chord or a web, necessitates 
replacement in whole or in part. Refer to para- 
graph 1-11 for replacement decisions. When re- 
placement is made, pick up all original rivet loca- 
tions and use the next larger diameter rivet if 
the repair entails some of the original structure. 


4-160. FORMER—STATION 174.500. 


4-161. TYPE OF CONSTRUCTION. (See figure 
4-36.) The former is a formed Z-section of 7075 
aluminum alloy, containing flanged lightening 
holes. Its length is represented by the distance be- 
tween the upper and lower forward body longer- 
ons, and attachment to the longerons is effected by 
means of formed clips. The flanged edges of the 
former, acting as chords, serve to carry bending 
loads, while the depth of the former, acting as a 
web, carries shear loads throughout its length. The 
former contributes to the support of the troop 
seats, litters, and other fixed equipment. 


4-162. NEGLIGIBLE DAMAGE. Negligible 
damage is that damage which can be permitted 
to exist as is, or be corrected by a simple proce- 
dure such as stop-drilling cracks arid the removal 
of small dents and damaged areas, without plac- 
ing restrictions on flight. See figure 4-81 for ex- 
amples of negligible damage to formed parts. 
4-168. DAMAGE REPAIRABLE BY PATCH- 
ING. Damage more extensive than that classi- 
fied as negligible should be repaired as shown in 
Appendix II, figure B-3. For examples of repair 
in specific locations, see figure 4-36. 
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4-164. DAMAGE REPAIRABLE BY INSER- 
TION. Complete or composite damage, as de- 
scribed in paragraphs 1-16 and 1-17, may be 
repaired as shown in Appendix II, figure B-3. For 
examples of repair by insertion in specific loca- 
tions, see figure 4-36. 


4-165. DAMAGE NECESSITATING REPLACE- 
MENT. Extensive damage, such as the loss of a 
major portion of the former or numerous isolated 
repairs, necessitates replacement of the complete 
former. 


4-166. AIR INLET BRACE. 


4-167. TYPE OF CONSTRUCTION. (See figure 
4-37.) The brace is essentially a diamond-shaped 
truss, horizontally disposed, beginning at station 
407.830 and ending at station 464.500. Each leg 
of the truss ‘consists of two formed channels of 
7075 aluminum alloy, containing flanged lighten- 
ing holes. The legs parallel each other, forming a 
box-like beam, and are held in position with clips 
located throughout their length. The clips are riv- 
eted to the top and bottom flanges of each channel. 
The legs or beams are joined by riveting gussets at 
each end. The forward part of the brace is at- 
tached to the frame assembly at station 407.833; 
the middle of the brace is attached to the frame 
assembly and body longerons at station 445.500; 
and the aft end of the brace attaches to the bot- 
tom of the drive shaft bearing support and the 
front of the upper aft longeron deck at station 
464.500. The purpose of the air inlet brace is to 
transfer the shear loads across the cutout in the 
upper aft longeron deck at station 407.830 
through station 464.500. 


4-168. NEGLIGIBLE DAMAGE. Negligible 
damage is that damage which can be permitted 


‘to exist as is, or be corrected by a simple proce- 


dure such as stop-drilling cracks and the removal 
of small dents and damaged areas, without placing 
restrictions on flight. See figure 4-81 for examples 
of negligible damage to formed parts. 


4-169. DAMAGE. REPAIRABLE BY PATCH- 
ING. Damage more extensive than that classi- 
fied as negligible should be repaired as shown in 
Appendix II, figure B-3. For examples of repair 
in specific locations, see figure 4-37. 


4-170. DAMAGE REPAIRABLE BY INSER- 
TION. Complete or composite damage, as de- 
scribed in paragraphs 1-16 and 1-17, may be 
repaired as shown in Appendix II, figure B-3. 


4-171. DAMAGE NECESSITATING REPLACE- 
MENT. Extensive damage, such as the loss of a 
major portion of any leg of the brace, necessitates 
replacement of the complete leg. Damage to the 
clips and gussets other than that classified as neg- 
ligible, requires replacement with a new part. 
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AN470AD4—MIN 18 
RIVETS EACH SIDE 

OF DAMAGE. 

MAX PITCH—0.687 
ROW DISTANCE—0.500 


AN470AD5—MIN 4 
RIVETS EACH SIDE OF 
DAMAGE. ADD REPAIR 
RIVETS BETWEEN 

EXISTING SKIN RIVETS 


Repair Parts 
FORMER REINFORCEMENT—0.0424 
FORMER FILLER—0.040* 
FORMER REINFORCEMENT—0.0424 
FORMER REINFORCEMENT—0.0424 


A SAE 4130 NORMALIZED STEEL 
* 755-Т ALCLAD ALUMINUM 


SUAM 


AN470AD5—MIN 4 
NE FORMER ONLY RH aem EACH SIDE 

OF DAMAGE. 
MIN PITCH—0.687 


Notes 

A. FOR GENERAL REPAIR NOTES RE- 
FER TO SECTION I 9 

В. ALL DIMENSIONS ARE SHOWN IN |0 
INCHES UNLESS OTHERWISE 
NOTED 


AN470AD5—MIN 14 
RIVETS THROUGH 
REPAIR AREA. 

MIN PITCH—0.687 
ROW DISTANCE—0.687 


Figure 4-36. Former Repairs—Station 174.500 
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4-171A. FORWARD BEAMS — CENTRAL TRANS- 
MISSION SUPPORT. 


4-171B. TYPE OF CONSTRUCTION. The for- 
ward beams consist of a left-hand and right-hand 
beam located longitudinally between stations 339.5 
and 359.80. A typical beam is a web, flanged and 
slotted to permit passage of stiffeners, and con- 
tains flanged lightening holes and a bead to 
promote stiffness. Formed clips attach the beam 
to the skin stiffeners. Formed angles attach the 
beam to the frames at the forward and aft loca- 
tions. The entire beam is made from 2024-T4 clad 
aluminum alloy. 


4-171C. NEGLIGIBLE DAMAGE. Negligible 
damage is that damage which can be permitted 
to exist as is, or can be corrected by a simple 
procedure such as stop-drilling cracks and the 
removal of small dents and damaged areas with- 
out placing restrictions on flight. See figures 4-80 
and 4-81 for examples of negligible damage to 
webs and formed parts. 
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4-171D. DAMAGE REPAIRABLE BY PATCH- 
ING. Damage more extensive than that classified 
as negligible should be repaired as shown in Ap- 
pendix II, figure B-8. For examples of repair in 
specific locations, see figure 4-37A. 


4-171E. DAMAGE REPAIRABLE BY INSER- 
TION. Complete or composite damage, as de- 
scribed in paragraphs 1-16 and 1-17, may be 
repaired as shown in Appendix II, figure B-3. For 
examples of repair by insertion in specific loca- 
tions, see figure 4-37A. 


4-171F. DAMAGE NECESSITATING RE- 
PLACEMENT. Extensive damage, such as the 
loss of a major portion of a web or numerous 
isolated repairs, necessitates replacement of a 
complete beam. 


4-172. FIXED EQUIPMENT SUPPORTS. 


4-173. GENERAL. (See figure 4-38.) Through- 
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out the body, various supports absorb and trans- 
mit these loads from the equipment they support 
to the surrounding structure. Only those sup- 
ports, whose size and complexity of design war- 
rant repairs rather than replacement, will be dis- 
cussed and repaired in the following paragraphs 
and figures. 


4-114. INSULATION SUPPORT 
STATION 139.500. H-21, H-21A 


4-175. TYPE OF CONSTRUCTION. The sup- 
port consists of formed channels, braces, and clips 
of 248 alloy. The support is located on the left- 
hand side of the body and begins at the ordinates 
of buttline 8.12, waterline 39.10, and extends 
downward to the top of the fixed step installation 
at waterline minus 30.00. The support is attached 
to a skin stiffener with five channels. One end of 
the channel is riveted to a leg of the support 
channel and the other end is riveted to a leg of 
the skin stiffener. Formed clips and a brace secure 
the ends and the midsection of the support to the 
body structure. The support serves as an attach- 
ing point for the body insulation. 


4-176. NEGLIGIBLE DAMAGE. Negligible 
damage is that damage which can be permitted to 
exist as is, or be corrected by a simple procedure 
such as stop-drilling cracks and the removal of 
small dents and damaged areas, without placing 
restrictions on flight. See figure 4-81 for examples 
of negligible damage to formed parts. 


4-177. DAMAGE REPAIRABLE BY PATCH- 
ING. Damage more extensive than that classi- 
fied as negligible should be repaired as shown in 
Appendix II, figure B-3. 


4-178. DAMAGE REPAIRABLE BY INSER- 
TION. Complete or composite damage as de- 
scribed in paragraphs 1-16 and 1-17, may be 
repaired as shown in Appendix II, figure B-3. 


4-179. DAMAGE NECESSITATING REPLACE- 
MENT. Extensive damage, such as the loss of 
a major portion of the support of numerous iso- 
lated repairs, necessitates replacement of the 
complete support. 


4-180. NOSE ALIGHTING GEAR SUPPORTS. 


4-181. TYPE OF CONSTRUCTION. (See figure 
4-40.) The nose alighting gear supports consist 
of three individual members: a forward support, 
to which the shock strut assembly is attached, and 
two rear supports, one on each side of the body 
centerline, to which the aft ends of the V-brace 
are attached. The forward support consists of 
two intercostals, formed as channels and made 
of 75S alloy. The front intercostal is riveted to 
the structure outside the body skin on the body 
centerline, beginning at station 103.700 and end- 
ing at station 119.500. The rear intercostal is 
riveted to the structure inside the body skin on 


Section IV 
Paragraphs 4-174 to 4-185 


the body centerline, beginning at station 119.500 
and ending at station 139.500. A fitting, to which 
the shock strut assembly is attached, is riveted to 
the front intercostal and the canted bulkhead at 
station 103.700. The rear supports are identical 
in shape and construction and consists of a web, of 
248 alloy, containing flanged lightening holes, 
with an extruded angle of 75S alloy and a formed 
angle of 24S alloy riveted to its top and bottom 
edges. The rear supports, one to the left and one 
to the right of the body centerline at buttline 
22.926, begin at station 159.500 and end at station 
179.500. They are supported, at their points of 
intersection with the lateral body frames, by 
formed clips of 24S alloy. A fitting is bolted to the 
forward end of each rear support, and the frame 
at station 159.500, to receive the aft ends of the 
V-brace assembly. The supports and their respec- 
tive fittings, in conjunction with the body frames 
and bulkheads at those stations, receive vertical, 
drag, and drift loads from the alighting gear and 
redistribute these loads throughout the body struc- 
ture. 


4-182. NEGLIGIBLE DAMAGE. Negligible 
damage is that damage which can be permitted to 
exist as is, or be corrected by a simple procedure 
such as stop-drilling cracks and the removal of 
small dents and damaged areas, without placing 
restrictions on flight. See figures 4-80, 4-81, and 
8-2 for examples of negligible damage to the webs, 
formed parts, and extruded sections. Negligible 
damage to fittings must be limited to nicks and 
scratches not to exceed 0.040 inch in depth after 
burnishing, and should not interfere with the 
operation of the alighting gear. The burnished 
area must clear all bolts, rivets and radii by at 
least 0.750 inch. 


Note 


The forward nose alighting gear support 
is non-repairable. Damage to any one of 
the intercostals greater than that classi- 
fied as negligible necessitates replace- 
ment of the damaged intercostal. 


4-188. DAMAGE REPAIRABLE BY PATCH- 
ING. Damage more extensive than that classi- 
fied as negligible should be repaired as shown in 
Appendix II, figures B-2 and B-3. For examples 
of repairs in specific locations, see figure 4-40. 
Partial damage to an extrusion, as described in 
Section I, is repairable by patching. 

4-184. DAMAGE REPAIRABLE BY INSER- 
TION. Complete or composite damage, as de- 
scribed in paragraphs 1-16 and 1-17, may be 
repaired as shown in Appendix II, figures B-2 and 
B-3. For examples of repair in specific locations, 
see figure 4-40. Refer to Section VIII for detailed 
information on extrusion replacement and repairs. 


4-185. DAMAGE NECESSITATING REPLACE- 
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THIS REPAIR TYPICAL FOR 
FORWARD CHANNELS ONLY 


FLATTEN FLANGES 
OF LIGHTENING HOLES 


AN470AD5—MIN 18 
RIVETS EACH SIDE 

OF DAMAGE. 

MAX PITCH—0.375 
ROW DISTANCE—0.375 


LIP EACH FLANGE OF 
BOTH REINFORCEMENTS, 


AN470AD5—MIN 4 MIN 0.141 HIGH 


RIVETS EACH SIDE 
OF DAMAGE EACH FLANGE. 
MAX PITCH—0.375 


THIS REPAIR TYPICAL FOR 
AFT CHANNELS ONLY 


Repair Parts 


I. CHANNEL REINFORCEMENT—0.040* 
2. CHANNEL REINFORCEMENT—0.05 | * 
* 75S-T ALCLAD ALUMINUM 


LIP EACH FLANGE OF AN470AD5—MIN 23 
Notes BOTH REINFORCEMENTS RIVETS EACH SIDE 
MIN 0.141 HIGH OF DAMAGE. 
МАХ PITCH—0.500 
ROW DISTANCE—0.500 


A. FOR GENERAL REPAIR NOTES RE- 
FER TO SECTION I 

B. ALL REINFORCEMENTS (1 AND 2) 
NEST INSIDE THE RESPECTIVE 
CHANNEL 

C. ALL DIMENSIONS ARE SHOWN IN 
INCHES UNLESS OTHERWISE 
NOTED 


AN470AD5—MIN 5 
RIVETS EACH SIDE 
OF DAMAGE EACH FLANGE. 
MAX PITCH—0.500 


Figure 4-37. Air Inlet Brace Repairs 
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AN470AD5— USE 
AN470AD5— MIN 4 EXISTING RIVET 
RIVETS, LOCATIONS 
MAX PITCH — 0, 687 


AN470AD5— MIN 2 
RIVETS EACH SIDE 
OF DAMAGE, USE 
EXISTING RIVET 
LOCATIONS 


AN470AD5-- MIN 15 
RIVETS AROUND 
DAMAGE, 

MAX PITCH— 0. 687 
ROW DISTANCE — 0.625 


JOGGLE TO 
OVERLAP LEG 
OF BODY SKIN 
STIFFENER 


FLATTEN LIGHTENING 
HOLE FLANGES WHERE 
REINFORCEMENT OVER- 


pns Repair Parts 


WEB REPLACEMENT — 0.050% 
WEB REINFORCEMENT — 0. 050%% 
ж%2024-Т4 CLAD ALUMINUM 


AN470AD5— MIN 15 
RIVETS AROUND 
DAMAGE. 

MAX PITCH — 0.687 
ROW DISTANCE — 0.625 


Notes 
AN470AD5— MIN 3 
A. ALL DIMENSIONS ARE SHOWN IN INCHES UN- RIVETS EACH SIDE 
LESS OTHERWISE NOTED OF DAMAGE, 
B, REFER TO SECTION I FOR GENERAL RE- MAX PITCH — 0. 687 


PAIR NOTES 


Figure 4-37A. Forward Beam Repairs—Central Transmission Support 
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MENT. Extensive damage, resulting in the loss 
of a major portion of the rear supports, necessi- 
tates replacement in whole or in part. Damage to 
the front support, which includes the two formed 
intercostals, greater than that classified as neg- 
ligible, necessitates replacement of the complete 
intercostal, either front or rear. Refer to Section 
VIII for information on extrusion replacement 
and paragraph 1-11, for replacement decisions. 
If the repair involves some of the original struc- 
ture, pick up all original rivet locations and use 
the next larger diameter rivet. 


4-186. MAIN ALIGHTING GEAR SUPPORTS. 


4-187. TYPE OF CONSTRUCTION. (See figure 
4-A1.) The main alighting gear supports consist 
of four intercostals. Two upper intercostals, one 
on the right side and one on the left side of the 
body, are located at waterline plus 4.00 and begin 
at station 377.560 and end at station 407.830. Two 
lower intercostals, one on the right side and one 
on the left side of the body centerline, are located 
at buttline 7.50 and begin at station 377.560 and 
end at station 407.880. The upper intercostals, 
identical in shape and construction, are riveted to 
the body skin and have their forward and aft ends 
attached to body frames. An upper intercostal 
consists of a web of 75S alloy, containing flanged 
lightening holes, and having a formed edge serv- 
ing as an inboard chord with a formed channel 
of 75S alloy riveted to its outboard edge and serv- 
ing as a chord. Formed angles of 248 alloy attach 
the intercostals to the body stiffeners and frames. 
A formed doubler of 75S alloy is riveted to the 
inboard chord at the aft end of each intercostal 
to help in distributing the loads from the upper 
end of the shock strut assembly. The lower inter- 
costals, identical in shape and construction, are 
riveted to the body skin and have their forward 
and aft ends attached to body frames. A lower 
intercostal consists of a web of 75S alloy, con- 
taining flanged lightening holes. an upper and 
lower chord made from extruded angle of 75S 
alloy, and web stiffeners made from formed angle 
of 248 alloy. The intercostals and their respective 
fittings receive drag loads from the ends of the 
alighting gear weld assembly and shock strut, and 
redistribute these loads throughout the body struc- 
ture. 


4-188. NEGLIGIBLE DAMAGE. Negligible 
damage is that damage which can be permitted to 
exist as is, or be corrected by a simple procedure, 
such as stop-drilling cracks and the removal of 
small dents and damaged areas, without placing 
restrictions on flight. See figures 4-80, 4-81, and 
8-2 for examples of negligible damage to the webs, 
formed parts, and extruded sections. Negligible 
damage to fittings must be limited to nicks and 
scratches not to exceed 0.040 inch in depth after 
burnishing, and should not interfere with opera- 
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tion of the alighting gear. The burnished areas 
must clear all bolts, rivets and radii by at least 
0.750 inch. 


4-189. DAMAGE REPAIRABLE BY PATCH- 
ING. Damage more extensive than that classi- 
fied as negligible should be repaired as shown in 
Appendix II, figures B-2 and B-3. For examples 
of repairs in specific locations, see figure 4-41. Par- 
tial damage to an extrusion, as described in Sec- 
tion I, is repairable by patching. 


4-190. DAMAGE REPAIRABLE BY INSER- 
TION. Complete or composite damage, as de- 
scribed in paragraphs 1-16 and 1-17, may be 
repaired as shown in Appendix II, figures B-2 
and B-3. For examples of repair in specific loca- 
tions, see figure 4-41. Refer to Section VIII for 
detailed information on extrusion replacement and 
repairs. 


4-191. DAMAGE NECESSITATING REPLACE- 
MENT. Extensive damage, such as the lcss of a 
major portion of an intercostal or numerous iso- 
lated repairs, necessitates replacement in whole 
or in part. Refer to Section VIII for information 
on extrusion replacements and to paragraph 1-11, 
for replacement decisions. If the repair entails 
some of the original structure, pick up all original 
rivet locations and use the next larger diameter 
rivet. 


4-192. FORWARD TRANSMISSION SUPPORT. 


4-193. TYPE OF CONSTRUCTION. (See figure 
4-42.) The forward transmission support con- 
sists of two beams and a deck assembly. The 
beams are similar in size and method of construc- 
tion, except for minor differences in the number 
of lightening holes in the upper webs and the cut- 
outs in, and methods of reinforcing, the lower 
webs. A typical beam consists of an upper and 
lower web of 75S alloy containing flanges, light- 
ening holes, and cutouts; upper and lower caps of 
extruded sections of 758 alloy riveted to the top 
and bottom edge of the webs; and vertical stiffen- 
ers of formed and extruded sections of 758 alloy, 
riveted to the length of the aft end of the upper 
and lower webs. The beam begins at station 
92.470, where it is attached to a canted bulkhead 
and ends at station 119.500, where it is attached 
to a body frame. The right-hand and left-hand 
beam assemblies are located, one on either side of 
the body centerline, at buttline 10.00 and have 
the tops of their upper webs at waterline 40.69. 
Refer to paragraph 4-403, for type of construc- 
tion, classification of damage, and reference to 
specific repair figures for the deck assembly of the 
forward transmission support. The transmission 
support deck distributes drag loads to the lon- 
gerons. : 


4-194. NEGLIGIBLE DAMAGE. Negligible 
damage is that damage which can be permitted 
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Figure 4-38. Fixed Equipment Supports—H-21, H-21A (Sheet 1 of 2) 
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Figure 4-38. Fixed Equipment Supports—H-21, H-21A (Sheet 2 of 2) 
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Figure 4-39. Fixed Equipment Supports—H-21B, H-21C (Sheet 1 of 2) 
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Figure 4-39. Fixed Equipment Supports—H-21B, H-21C (Sheet 2 of 2) 
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AFT SUPPORTS, 
ONE RH AND ONE 
LH—LOCATED AT 
BUTTLINE 23.562 
EACH SIDE OF 
LONGITUDINAL $, 


REFER TO \ 
NOTE B. 


FORWARD SUPPORT, 
ONE ONLY—LOCATED 
ON LONGITUDINAL G, 
REFER TO 189.50 
NOTE C. | 


AN470AD5—MIN 4 
RIVETS PER ROW EACH 
LEG OF ANGLE, EACH 
SIDE OF DAMAGE. 
MAX PITCH—0.750 


Repair Parts 


ANGLE REINFORCEMENT—0.0634 
ANGLE FILLER—0.063 4 

WEB REPLACEMENT—0.025** 
WEB REINFORCEMENT—0.032** 
ANGLE REPLACEMENT—0.040** 
ANGLE REINFORCEMENT—0.051** 


** 245-Т ALCLAD ALUMINUM 
А SAE 4130 NORMALIZED STEEL 


Notes ( 
FOR GENERAL REPAIR NOTES REFER TO 
SECTION | : 
FITTINGS ARE NONREPAIRABLE. SEE 
FIGURE 5.3 FOR NEGLIGIBLE DAMAGE 
LIMITS ON FITTINGS 
FORWARD SUPPORT CHANNELS ARE AN470AD5 
MAX РЇТСН--0.750 
NONREPAIRABLE. REPLACE DAMAGED ROW DISTANCE- -0.625 Ke 
4 


3 


AN470AD5—MIN 2 
RIVETS PER ROW EACH 


LENGTHS WITH SAME TYPE AND THICK- 
NESS OF MATERIAL 


LEG OF ANGLE, EACH 
ALL DIMENSIONS ARE SHOWN IN SIDE OF DAMAGE. 
INCHES UNLESS OTHERWISE MAX PITCH—0.750 
NOTED 


Figure 4-40. Nose Alighting Gear Support Repairs 
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5 AN470AD6, USE 
/ EXISTING RIVET 
LOCATIONS 


AN470AD6, 
OF STAGGERED 


CHORD 


AN470AD5. 
MAX PITCH — 1.50 


AN470AD5. MIN 2 
ROWS EACH SIDE OF 
DAMAGE, 

MIN PITCH— 0,625 
ROW DISTANCE — 0, 625 


STA 
3015.56 


RH AND LH INTERCOSTAL, 
WATERLINE - 52,623 


AN470AD6, 
USE EXISTING LOCATIONS 
OF STAGGERED ROWS 

THIS LEG OF UPPER 
AND LOWER CHORDS 


Repair Parts 


1, WEB REPLACEMENT — 0. 051* 
2. WEB REINFORCEMENT — 0. 064% 
3. CHORD REPLACEMENT — 0.0944 
(REFER TO NOTE C.) 
4, CHORD REINFORCEMENT — 0.1094 
5. ANGLE REPLACEMENT — 0.051%% 
6. CHORD REPLACEMENT — 0.156A 
(REFER TO NOTE D.) 
7. CHORD REINFORCEMENT — 0.172А 
8. ANGLE REPLACEMENT — 0.051%% 
жж 2024-T CLAD ALUMINUM 
ж 7075-T CLAD ALUMINUM 
A 4130 STEEL 


USE EX- 
ISTING LOCATIONS 


ROWS THIS LEG OF 


AN470AD5. 
MAX PITCH— 1.50 


Section IV 


Notes 


ALL DIMENSIONS ARE SHOWN IN INCHES UN- 
LESS OTHERWISE NOTED 

FOR GENERAL REPAIR NOTES, 
SECTION I 

UPPER CHORD IS AN EXTRUDED SECTION OF 
ALCOA DIE NO, 11258, REFER TO SECTION VIII 
FOR DIMENSIONS OF FORMED REPLACEMENT 
LOWER CHORD IS AN EXTRUDED SECTION OF 
ALCOA DIE NO, 30255, REFER TO SECTION VIII 
FOR DIMENSIONS OF FORMED REPLACEMENT 


REFER TO 


AN470AD6, MIN 6 
RIVETS EACH SIDE 
OF DAMAGE, 

MAX PITCH— 0,687 


STA 
407.88 


AN470AD5, MIN 15 
RIVETS EACH SIDE 

OF DAMAGE, 

MAX PITCH— 0.750 
ROW DISTANCE — 0, 625 


AN470AD6, MIN 6 
RIVETS EACH SIDE 
OF DAMAGE, 

MAX PITCH — 0, 687. 
TYPICAL FOR UP- 
PER AND LOWER 
CHORDS 


Figure 4-41. Main Alighting Gear Support Repairs (Sheet 1 of 21 
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AN470AD4, Repair Parts 
MAX PITCH—0. 625 
ROW DISTANCE—0, 50 


WEB REINFORCEMENT —0. 040% 
WEB REPLACEMENT —0. 0325 
WEB REINFORCEMENT —0. 040% 
WEB REPLACEMENT —0, 032% 
ANGLE REINFORCEMENT —0, 784 
ANGLE REPLACEMENT —0. 072* 


ж 7075-T ALCLAD ALUMINUM 
^ 4130 NORMALIZED STEEL 


C^ Ut i Q) м ra 


Notes 


А. ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS 
OTHERWISE NOTED 
B. FOR GENERAL REPAIR NOTES REFER TO SECTION I 


AN470AD4, 
MIN 17 RIVETS. 

MAX PITCH—0. 625 
ROW DISTANCE —0. 50 


RH AND LH INTERCOSTAL. 
WATERLINE +9, 70 


AN470AD5. 

MIN 5 RIVETS EACH 
SIDE OF DAMAGE, 
MAX PITCH—0. 50 


STA 
377.560 


AN470AD5, 
MIN 5 RIVETS EACH 
SIDE OF DAMAGE, 

MAX PITCH—0. 50 


AN470AD5. 
MIN 10 RIVETS EACH 
SIDE OF DAMAGE. 
MAX PITCH—0. 50 
ROW DISTANCE —0. 50 


AN470AD5, 
MIN 5 RIVETS EACH 
SIDE OF DAMAGE. 

USE EXISTING SKIN 
RIVET LOCATIONS 


Figure 4-41. Main Alighting Gear Support Repairs (Sheet 2 of 2) 
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to exist as is, or be corrected by a simple proce- 
dure such as stop-drilling cracks and the removal 
of small dents and damaged areas, without plac- 
ing restrictions on flight. See figures 4-80, 4-81, 
and 8-2 for examples of negligible damage to the 
webs, formed parts, and extruded sections. Neg- 
ligible damage to fittings must be limited to nicks 
and scratches not to exceed 0.040 inch in depth 
after burnishing, and should not interfere with 
the installation or removal of the transmissions. 
The burnished areas must clear all bolts, rivets 
and radii by at least 0.750 inch. 


4-195. DAMAGE REPAIRABLE BY PATCH- 
ING. Damage more extensive than that classi- 
fied as negligible should be repaired as shown in 
Appendix II, figures B-1 through B-3. For ex- 
amples of repair in specific locations, see figure 
4-42. Partial damage to an extrusion, as described 
in paragraph 1-15, is repairable by patching. 
4-196. DAMAGE REPAIRABLE BY INSER- 
TION. Complete or composite damage, as de- 
scribed in paragraphs 1-16 and 1-17, may be 
repaired as shown in Appendix II, figures B-1 
through B-3. For examples of repair in specific 
locations, see figure 4-42. Refer to Section VIII 
for detailed information on extrusion replace- 
ment and repairs. 


4-197. DAMAGE NECESSITATING REPLACE- 
MENT. Extensive damage, such as the loss of a 
major portion of a web or a cap, or numerous 
isolated repairs in the vicinity of the fittings, 
necessitates replacement in whole or in part. Refer 
to Section VIII for information on extrusion re- 
placements and to paragraph 1-11, for replace- 
ment decisions. 


4-198. CENTRAL TRANSMISSION SUPPORT. 


4-199. ТҮРЕ OF CONSTRUCTION. (See figure 
4-43.) The support consists of one right-hand 
and one left-hand longitudinal beam and two lat- 
eral supports. The longitudinal beams are similar 
in construction, but different in size, due to their 
off-center positions with respect to buttline loca- 
tions. A typical beam consists of a web of 2024-T4 
clad aluminum alloy, to which is riveted upper 
and lower formed cap angles of the same material. 
Vertical stiffeners, made from extruded sections 
of 2024-T4 aluminum alloy, are riveted across the 
web depth. Transmission mount fittings, made 
from 4340 steel forgings are attached to the in- 
board face of the webs at station 377.560 and the 
area is reinforced with formed doublers of 2024- 
ТА clad aluminum alloy. The lateral supports are 
attached to the longitudinal beams with formed 
sections of 2024-T4 clad aluminum alloy and are 
similar in construction. A typical support contains 
an upper and lower section made of 2024-T4 clad 
aluminum alloy having the inner and outer edges 
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flanged. A formed channel of 4340 steel is attached 
between the lower sections of the forward and aft 
support. Fittings of 4340 sheet steel are installed 
at the midpoint of the lower sections at both sup- 
ports where support of the transmission is at- 
tained. The entire transmission support receives 
the torque and suspension loads imparted by the 
transmission and redistributes them to the pri- 
mary body structure. 


4-200. NEGLIGIBLE DAMAGE. Negligible 
damage is that damage which can be permitted 
to exist as is, or be corrected by a simple proce- 
dure such as stop-drilling cracks and the removal 
of small dents and damaged areas, without plac- 
ing restrictions on flight. See figures 4-80 and 
4-81 for examples of negligible damage to the 
webs and formed parts. Negligible damage to fit- l 
tings must be limited to nicks and seratches not to 
exceed 0.040 inch in depth after burnishing, and 
should not interfere with the installation or re- 
moval of the transmission. The burnished areas 
must clear all bolts and radii by at least 0.750 
inch. 


4-20. DAMAGE REPAIRABLE BY PATCH- 
ING. Damage more extensive than that classi- 
fied as negligible should be repaired as shown in 
Appendix II, figures B-1 and B-3. For examples 
of repair in specific locations, see figure 4-43. 


4-202. DAMAGE REPAIRABLE BY INSER- 
TION. Complete or composite damage, as de- 
scribed in paragraphs 1-16 and 1-17, may be re- 
paired as shown in Appendix II, figures B-1 and 
B-3. For examples of repair in specific locations, 
where a partial replacement of a web or cap was 
made using a filler, see figure 4-43. 


4-203. DAMAGE NECESSITATING REPLACE- 
MENT. Extensive damage, such as the loss of a 
major portion of a web or numerous isolated | 
repairs in the vicinity of fittings, necessitates re- 
placement of the complete beam. Damage to the 
fittings, greater than that classified as negligible, 
necessitates replacement of the fitting. Refer to 
paragraph 1-11 for replacement decisions. 


4-204. AFT TRANSMISSION SUPPORT. 


4-205. TYPE-OF CONSTRUCTION. (See figure 
4-44.) The support constitutes the upper section 
of the aft pylon and consists of a framework of 
formed and extruded sections of 7075 aluminum 
alloy arranged and identified as follows. The sup- 
port is bounded at its forward end by the body 
bulkhead at station 603.810 and at its aft end by 
the body bulkhead at station 628.820. A torque 
frame, made from sections of formed channel of 
7075 aluminum alloy, forms the top of the 
support and a truss and deck assembly, con- 
sisting of formed and extruded sections of 7075 
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aluminum alloy riveted to a 7075 aluminum 
alloy deck, maintains the frame shape, deeper in 
the support. A second deck assembly consisting 
of formed and extruded sections of 7075 alu- 
minum alloy forms the base of the support. 
Support of the transmission is provided by a 
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Repair Parts 


WEB REINFORCEMENT—0.064* 

WEB REPLACEMENT-—O.051* 
FILLER—0.040* 

STIFFENER REINFORCEMENT—0.0444 
WEB REINFORCEMENT—0.032* 

WEB REPLACEMENT—0.025* 

САР REPLACEMENT—0.0504 

CAP REINFORCEMENT—0.0634 
STIFFENER REINFORCEMENT—0.050 4 
10. STIFFENER REPLACEMENT—0.040* 
ІІ. WEB REINFORCEMENT—0.032* 

12. WEB REPLACEMENT—0.025* 

13. CAP REPLACEMENT—0.0634 

14. CAP REINFORCEMENT—0.0704 


* 755-Т ALCLAD ALUMINUM 
А SAE 4130 NORMALIZED STEEL 


30:00 LOOT Sa e 


Notes 
A. FOR GENERAL REPAIR NOTES RE- 
FER TO SECTION I 
B, ALL DIMENSIONS ARE SHOWN IN 
INCHES UNLESS OTHERWISE 
NOTED 
STA 
92.47 
AN470AD4 


MAX РІТСН—0.625 
ROW DISTANCE—0.500 


9 10 


AN470AD6—MIN 6 
RIVETS PER ROW EACH 
LEG OF ANGLE ON OVER- 
LAP. 

MIN PITCH—0.812 


AN470AD6—MIN 6 
RIVETS PER ROW EACH 
LEG OF ANGLE ON OVER- 


LAP. 
MIN PITCH—0.812 


AN470AD5 
MAX PITCH—0.750 
ROW р15ТАМСЕ--0.625 


T.O. 1H-21-3 Section IV 


AN470AD5—MIN 3 
RIVETS PER ROW EACH 
LEG OF ANGLE, EACH 
SIDE OF DAMAGE. 
МАХ PITCH—0.500 


AN470AD4 
MAX PITCH—0.625 
ROW DISTANCE—0.500 


AN470AD4 
MAX РІТСН--1.250 


AN470AD5—MIN 5 
RIVETS PER ROW 
EACH SIDE OF ANGLE, 
EACH SIDE OF DAM- 
AGE. 

MIN PITCH—0.500 


Figure 4-42. Forward Transmission Support Repairs 
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INSTALLATION OF SHIM TO PREVENT FAILURE AT THE 
LOWER ATTACHMENT LUG OF PART NO, 4255117 FITTING 
EE EE 


CASE ASSY 
PART NO. 


D E 
FITTING, PART “2103957 


NO. 42S5117 


FITTING, PART 
NO. 42S5059 


NS 


AN VAL VA 
P> ZZ. Q 


DRILL 0.098 
DIA PILOT HOLE 


0. 25 


22 


0, 25 


REFER ТО 


NOTES C, AND D, 
я----- FORWARD 


LATERAL BEAMS 
LONGITUDINAL BEAM 


N STA 
407. 83 


Repair Parts 
. WEB REINFORCEMENT — 0, 040% 


CAP REINFORCEMENT — 0, 051: 


AN470AD4, 
. SHIM, PART КО, 4255084-33 


MAX PITCH—0. 687 
ROW DISTANCE—0, 500 


Ф ш м н 


Notes 


А, FOR GENERAL REPAIR NOTES REFER 
TO" SECTION І 

B. ALL DIMENSIONS ARE SHOWN IN INCHES 
UNLESS OTHERWISE NOTED 

C. INSTALL SHIM (NO. 4), WET WITH ZINC 
CHROMATE PRIMER, SPEC MIL-P-8585 
IF GAP BETWEEN FITTINGS EXCEEDS 


0. 005 AN470AD5, MIN 4 
5 
S RIVETS PER ROW 
N C 
D.- BEND Wie EXTENDED PORTION OF EACH LEG OF ANGLE, 3 
SHIM OVER FORWARD FITTINGS AND EACH SIDE OF DAM 
SECURE BY DRILLING OUT THE PILOT AGE = 
ОВЕ TO RECEIVE AN AN460AD-3-5 MIN PITCH Q0. 375 
RIVET 


Figure 4-43. Central Transmission Support Repairs 
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torque plate, bolted on top of the torque frame, 
and lift fittings bolted to gussets, which in turn 
are riveted to the truss and deck assembly. The 
lower ends of the lift fittings are attached to the 
lower deck. A continuation of the upper aft long- 
eron, through the aft pylon to the aft most body 
bulkhead, adds to the function of the support. 
Lift, drag, side, and torque loads are received and 
redistributed throughout the body structure by 
the support, bulkheads, and body skin. 


4-206. NEGLIGIBLE DAMAGE. Negligible 
damage is that damage which can be permitted to 
exist as is, or be corrected by a simple procedure 
such as stop-drilling cracks and the removal of 
dents and damaged areas, without placing restric- 
tions on flight. See figures 4-80, 4-81, and 8-2 for 
examples of negligible damage to the decks, 
formed parts, and extruded sections. Negligible 
damage to the torque plate and fittings must be 
limited to nicks and scratches not to exceed 0.040 
inch in depth after burnishing, and not interfere 
with the function, installation, and removal of the 
transmission. The burnished areas must clear all 
bolts, rivets and radii by at least 0.750 inch. 


4-207. DAMAGE REPAIRABLE BY PATCH- 
ING. Damage more extensive than that classi- 
fied as negligible should be repaired as shown in 
Appendix II, figures B-1 through B-3. For ex- 
amples of repair in specific locations, see figure 
4-44, Partial damage to an extrusion, as described 
in paragraph 1-15, is repairable by patching. 


4-208. DAMAGE REPAIRABLE BY INSER- 
TION. Complete or composite damage, as de- 
scribed in paragraphs 1-16 and 1-17, may be 
repaired as shown in Appendix II, figures B-1 
through B-3. For examples of repair in specific 
locations, see figure 4-44. Refer to Section VIII 
for detailed information on extrusion repair. In- 
formation on the steels used as replacements and 
reinforcements for the heavier gage alloys in the 
support can be found in paragraph 1-25. 


4-209. DAMAGE NECESSITATING REPLACE- 
MENT. Extensive damage, such as the loss of a 
major portion of a deck, truss, or torque frame, 
or numerous isolated repairs on a truss or on the 
torque frame, necessitates replacement in whole 
or in part. Refer to Section VIII for information 
on extrusion replacements and paragraph 1-11 for 
replacement decisions. If replacement is made, 
pick up all existing rivet locations in the remain- 
ing original structure. Damage to the torque plate 
and lift fittings, greater than that classified as 
negligible, necessitates replacement of the com- 
plete fitting and plate. 


4-210. DRIVE SHAFT BEARING SUPPORTS 
STATIONS 190.895 AND 276.742. 


4-211. TYPE OF CONSTRUCTION. (See figure 
4-45.) The supports at station 190.895 and sta- 
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tion 276.742 are alike in shape, material, and con- 
struction. Each support consists of a pair of 
formed formers of 24S alloy, paralleling each 
other and located so as to form an arched trans- 
verse member between the forward upper long- 
erons, to which they are attached. Flanged light- 
ening holes and a flange on the upper Z-leg 
provide for stiffness in the depth and chord of the 
section. The former is reinforced at its mid sec- 
tion by a formed bracket of 248 alloy, on which 
the drive shaft bearing retainer is mounted. Loads 
due to the support of the drive shafting and radial 
loads from their bearings are received and redis- 
tributed to the structure by the supports at these 
stations. 


4-212. NEGLIGIBLE DAMAGE. Negligible 
damage is that damage which can be permitted 
to exist as is, or be corrected by a simple proce- 
dure such as stop-drilling cracks and the removal 
of small dents and damaged areas, without plac- 
ing restrictions on flight. See figure 4-81 for ex- 
amples of negligible damage to formed parts. 


4-213. DAMAGE REPAIRABLE BY PATCH- 
ING. Damage more extensive than that classi- 
fied as negligible should be repaired as shown in 
Appendix II, figure B-3. For examples of repair 
in specific locations, see figure 4-45. 


4-214. DAMAGE REPAIRABLE BY INSER- 
TION. Complete or composite damage, as de- 
scribed in paragraphs 1-16 and 1-17, may be 
repaired as shown in Appendix II, figure B-3. For 
examples of repair in specific locations, see figure 
4-45. 

Note 


When a repair to the support is made by 
patching or insertion, and the damaged 
area includes a portion of any leg of the 
Z-section, a minimum of four rivets 
through each leg of the Z-section on each 
side of the damage is required, for any 
location throughout the length. 


4-215. DAMAGE NECESSITATING REPLACE- 
MENT. Extensive damage, such as the loss of 
the major portion of a bracket or former, neces- 
sitates replacement of either or both parts. 


4-216. DRIVE SHAFT BEARING SUPPORTS 
STATIONS 463.675 AND 534.187. 


4-217. TYPE OF CONSTRUCTION. (See figure 
4-46.) The supports at station 463.675 and sta- 
tion 534.137 are alike in material and type of con- 
struction. Except for minor differences in the 
overall shape of the support and the shape of the 
lightening holes in their respective webs, the 
methods of repair and classifications of damage 
will serve for both supports. A typical support 
consists of a pair of formed webs of 245 alloy, 
paralleling each other and located so as to form a 
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2—. 
(8) 
” AN470AD6, MIN 28 
RIVETS EACH SIDE OF 
Ж DAMAGE, 
MIN RADIUS 0, 31 MIN 4 RIVETS PER 
SS ROW, 
FN MAX PITCH—0. 625 
AN470AD5. MIN 5 
RIVETS PER ROW EACH 
LEG OF ANGLE, EACH 


TORQUE PLATE--NONREPAIRABLE 


Repair Parts 


FRAME REINFORCEMENT — 0, 093 
FRAME REPLACEMENT — 0, 072* 
STIFFENER REINFORCEMENT — 0, 044 
WEB REINFORCEMENT — O0, 040* 

WEB REPLACEMENT —0, 032* 
STRUT REINFORCEMENT .-—0, 070 

A 4130 NORMALIZED STEEL 

ж 755-Т ALCLAD ALUMINUM 


se 


O` Q bk Q) м ta 
D 


Notes 


A. FOR GENERAL REPAIR NOTES REFER TO 
SECTION I 

B. ALL DIMENSIONS ARE SHOWN IN INCHES 
UNLESS OTHERWISE NOTED 

C. THE USE OF A STRUT OF EXTRUDED 
2024-T ALUMINUM ALLOY (DIE NO, AND- 
10136-2001) OR A STRUT OF FORMED 
SHEET IS OPTIONAL, SEE APPENDIX II, 
FIGURE B-2 FOR EXTRUSION REPAIRS, 
AND TO SECTION VIII FOR DIMENSIONS 
OF FORMED REPLACEMENTS FOR EX- 
TRUSIONS 


SIDE OF DAMAGE, 
MIN PITCH—0, 375 


AN470AD4, 
MAX PITCH—0, 500 
ROW DISTANCE—0, 500 


AN470AD4, 
MAX РЇТСН--1, 250 


AN470AD6. MIN 5 
RIVETS PER ROW 
THIS LEG OF ANGLE, 
EACH SIDE OF DAM- 
AGE, 

MAX PITCH—0. 562 


STRUT, REFER 
TO NOTE С. 


AN470AD5, MIN 5 
RIVETS PER ROW 
EACH LEG OF ANGLE, 
EACH SIDE OF DAM- 
AGE, 


Figure 4-44. Aft Transmission Support Repairs 
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AN470AD5—MIN 4 
RIVETS EACH SIDE 
OF DAMAGE. 
РІТСН--0.500 


Repair Parts 


FORMER FILLER—0.020 ** 

FORMER REINFORCEMENT—0.025 ЖЖ 
BRACKET REINFORCEMENT—0.032 ** 
BRACKET REPLACEMENT—0.025 ** 
FORMER REPLACEMENT—0.020 ** 
FILLER—O.125 жж 

FORMER REINFORCEMENT—0.025 ** 


жж 245-T ALCLAD ALUMINUM 


SON OU wm 


AN470AD4 
MAX PITCH—0.687 
ROW DISTANCE—0.500 


THIS SUPPORT TYPICAL 
FOR STATIONS 190.895 
AND 276.742 Notes 

A. FOR GENERAL REPAIR NOTES REFER TO 
FWD SECTION | 

B. FILLER TO BE FILED OR MACHINED TO 

FIT BETWEEN FORMER AND BRACKET 

C, ALL DIMENSIONS ARE SHOWN IN 
INCHES UNLESS OTHERWISE 


NOTED 


AN470AD4 
MAX PITCH—1.250 


STA 
190.895 

OR AN470AD5—MIN 4 
276.742 RIVETS PER ROW 


EACH SIDE OF 
DAMAGE. 
PITCH—0.500 


AN470AD5—MIN 4 
RIVETS PER ROW 
EACH SIDE OF 
DAMAGE. 
PITCH—0.500 


AN470AD4—MIN 14 
RIVETS EACH SIDE 

OF DAMAGE. 

MAX PITCH—0.687 

ROW DISTANCE—0.500 


REFER TO NOTE B. 


Figure 4-45. Drive Shaft Bearing Support Repairs—Stations 190.895 and 276.742 
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STA 24 


534.137 


AN470AD5—MIN 4 
RIVETS PER ROW EACH 
SIDE OF DAMAGE. 


MAX PITCH—0.812 
ROW DISTANCE—0.625 


REPAIRS ON THIS PAGE 

TYPICAL FOR THIS 

FWD SUPPORT LOCATED АТ 
STATION—534.137 


Repair Parts 


AN470AD5—MI 
WEB REPLACEMENT—0.025 ** RIVETS EACH LEG 
САР REPLACEMENT—0.025 жж OF ANGLE, EACH 
WEB REINFORCEMENT—0.05 | ** SIDE OF DAMAGE 


WEB REINFORCEMENT—0.040 ** 
CHANNEL REINFORCEMENT—0.032 ** 
CHANNEL FILLER—0.0 15 жж 

SUPPORT REPLACEMENT—0.025 жж 
SUPPORT REINFORCEMENT—0.032 ** 
WEB REPLACEMENT—0.032 ** 

жж 245.Т ALCLAD ALUMINUM 


THIS SUPPORT LOCATED 
AT SION сам n 


юо мос А ом 


AN470AD4—MIN 4 
RIVETS PER ROW 
EACH SIDE OF DAM- 
AGE. MIN 4 ROWS. 
PITCH—0.500 


AN470AD4 
MAX PITCH—0.625 


FOR GENERAL REPAIR NOTES RE- 
ROW DISTANCE—0.500 


FER TO SECTION I 

ALL DIMENSIONS ARE SHOWN IN 
INCHES UNLESS OTHERWISE 
NOTED 


AN470AD4 
MAX PITCH—0.687 
ROW DISTANCE—0.500 


AN470AD4 
MAX PITCH—1.250 


Figure 4-46. Drive Shaft Bearing Support Repairs—Stations 463.675 and 534.137 
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triangular-shaped beam between the aft upper 
longerons, to which they are attached. Flanged 
lightening holes provide stiffness in the web and 
allow for passage of the drive shafting through 
the support. The webs are bounded by flat caps 
of 24S alloy riveted to their sides and a formed 
transverse channel of 248 alloy riveted to the web 
bottoms. The drive shaft bearing retainers are 
bolted to the webs of each support, with the excep- 
tion of the lower arm of the bearing at station 
584.170, where the retainer is bolted to two trans- 
verse formed channels of 248 alloy, in turn bolted 
to the webs of the support at that station. Loads 
due to the support of the drive shafting and radial 
loads from their bearings are received by the sup- 
ports and redistributed to the structure. 


4-218. NEGLIGIBLE DAMAGE. Negligible 
damage is that damage which can be permitted to 
exist as is, or be corrected by a simple procedure 
such as stop-drilling cracks and the removal of 
small dents and damaged areas, without placing 
restrictions on flight. See figures 4-80 and 4-81 
for examples of negligible damage to webs and 
formed parts. 


4-219. DAMAGE REPAIRABLE BY PATCH- 
ING. Damage more extensive than that classified 
as negligible should be repaired as shown in Ap- 
pendix II, figure B-3. For examples of repair in 
specific locations, see figure 4-46. 


4-220. DAMAGE REPAIRABLE BY INSER- 
TION. Complete or composite damage, as de- 
scribed in paragraphs 1-16 and 1-17, may be 
repaired as shown in Appendix II, figure B-3. For 
examples of repair in specific locations, see figure 
4-46. 


4-221. DAMAGE NECESSITATING REPLACE- 
MENT. Extensive damage, such as the loss of a 
major portion of either or both webs of a support, 
necessitates replacement in whole or in part. Pick 
up existing skin rivet locations if replacement or 
repair occurs in that area. 


4-222. INVERTERS SUPPORTS. 


4-223. TYPE OF CONSTRUCTION. (See figure 
4-47.) The six supports, laterally positioned, 
one on each side of the forward keel at stations 
413.210, 418.590 and 423.970, are alike in material 
and methods of construction. A typical support is 
a formed angle of 24S alloy, having flanged light- 
ening holes throughout its length, with its lower 
edge riveted to the body stiffener. The formed 
angle and body stiffener serve as chords of the 
support. Formed clips and intercostals of 248 al- 
loy attach the supports to the forward keel and 
support the aft end of the inverter shields. 


4-224, NEGLIGIBLE DAMAGE. Negligible 
damage is that damage which can be permitted 
to exist as is, or be corrected by a simple proce- 
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dure such as stop-drilling cracks and the removal 
of small dents and damaged areas, without plac- 
ing restrictions on flight. See figure 4-81 for ex- 
amples of negligible damage to the formed sup- 
ports. 


4-225. DAMAGE REPAIRABLE BY PATCH- 
ING. Damage more extensive than that classi- 
fied as negligible should be repaired as shown in 
Appendix II, figure B-3. For examples of repair 
in specific locations, see figure 4-47. 


4-226. DAMAGE REPAIRABLE BY INSER- 
TION. Complete or composite damage, as de- 
scribed in paragraphs 1-16 and 1-17, тау be 
repaired as shown in Appendix II, figure B-3. For 
examples of repair in specific locations, see fig- 
ure 4-47. 


4-227. DAMAGE NECESSITATING REPLACE- 
MENT. Extensive damage, such as the loss of a 
major portion of a support, necessitates replace- 
ment of the support. Pick up existing skin rivet 
locations, and use the next larger diameter rivet 
through skin and support. 


4-228. FUEL CELL SUPPORT. 


4-229. TYPE OF CONSTRUCTION. (See figure 
4-48.) The support of the fuel cell is maintained 
by a shell, having basically the same shape as the 
tank, and consisting of a top, aft end, and forward 
end panel, a wrapper assembly, closing or sealing 
strips, and angles. The top panel, of sandwich- 
type construction, has a sheet of 248 alloy bonded 
to each side of a balsa core. The aft and forward 
ends are sheets of 24S alloy, having formed chan- 
nels of 24S alloy and extruded sections of 75S 
alloy riveted to their surfaces and acting as ver- 
tical stiffeners. A wrapper assembly, of 248 alloy 
sheet, forms the sides and bottom of the shell. 
The components of the shell are secured to the 
frames at station 377.560 and station 407.830. 
All mating edges of the top, end panels, and 
wrapper assembly are sealed with closing or seal- 
ing strips of 24S alloy sheet and applications of 
a sealing compound. Formed angles of 248 alloy 
are riveted to adjacent panel and wrapper edges, 
forming a vapor-proof shell. 


4-230. NEGLIGIBLE DAMAGE. Negligible 
damage is that damage which can be permitted 
to exist as is, or be corrected by a simple proce- 
dure, such as the removal of a dent or small dam- 
aged area and stop-drilling cracks, without plac- 
ing restrictions on flight. When the removal of a 
small damaged area of any panel or the wrapper 
assembly, or the stop-drilling of a crack in these 
parts destroys the vapor-proof construction of the 
shell, refer to Section VII for information on 
temporary fabric patching of wood and metal. 
See figures 4-80, 4-81, and 8-2 for examples of 
negligible damage to the skin, formed parts, and 
extruded sections. 
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AN470AD4—MIN 4 
RIVETS EACH SIDE 
OF SPLICE. 

MAX PITCH—0.375 


MIN RADIUS—0.132 


Repair Parts 


FORMER REPLACEMENT—0.032 ** 
FORMER REINFORCEMENT—0.040 ** 
STIFFENER REINFORCEMENT—0.049 V 
FORMER REPLACEMENT—0.032—0.040 V 
FORMER FILLER—0.032 ** 

FORMER REINFORCEMENT—0.040 жж 


жж 245-Т ALCLAD ALUMINUM 
Y SAE 4130 NORMALIZED STEEL 


S: OG N 2- 


AN470AD4—MIN 10 
RIVETS THIS SIDE OF 
SPLICE EXCLUDING RIVETS AN470AD4—MIN 16 
THROUGH STIFFENER. A RIVETS THIS SIDE OF 

MAX PITCH—0.375 2 SPLICE EXCLUDING RIVETS 
ROW DISTANCE—0.375 THROUGH STIFFENER. 
MAX PITCH—0.375 
ROW DISTANCE—0.375 


Notes 


A. FOR GENERAL REPAIR NOTES 
REFER TO SECTION I 

B, FOR TYPICAL REPAIRS APPLI- 
CABLE TO THE INVERTER 
COVERS, SEE APPENDIX II, 
FIGURE B-4 

C. ALL DIMENSIONS ARE SHOWN 

IN INCHES UNLESS OTHERWISE 

NOTED 


REFER TO NOTE B. 


AN470AD5—MIN 4 
RIVETS EACH LEG 


AN470AD4—MIN 14 


RIVETS EACH SIDE OF ANGLE EACH 
OF DAMAGE. AN470AD4—MIN 3 SIDE OF DAMAGE. 


MAX PITCH—0.625 RIVETS EACH SID M — 
ROW DISTANCE—0.500 OF DAMAGE ee Ба ho 


MAX РІТСН—0.500 


Figure 4-47. Inverters Support Repairs 
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AN470AD6—MIN 7 
RIVETS EACH ROW EACH 
SIDE OF DAMAGE. 
MAX PITCH—1.00 


AN470AD4 
MAX PITCH—0.687 
ROW DISTANCE—0.500 


AN470AD4—EACH 
SIDE OF NO. 6. 
MAX PITCH—1.250 


AN470AD6—USE 
EXISTING RIVET 


LOCATIONS Repair Parts 


ANGLE REINFORCEMENT—0.065 4 
ANGLE REPLACEMENT—0.063 ТЖ 
SKIN REPLACEMENT—0.025 ** 

SKIN REINFORCEMENT—0.032 ** 
CHANNEL FILLER—0.032 ** 
CHANNEL REINFORCEMENT—0.065 A 
BEAM REINFORCEMENT—0.065 4 
BEAM КЕІМЕОКСЕМЕМТ--0.065А 
DOUBLER REPLACEMENT—0.040* 
BEAM REPLACEMENT—0.063* 


ASAE 4130 NORMALIZED STEEL 
Т SAME AS ORIGINAL 
жж 245-Т ALCLAD ALUMINUM 

ж 75S-T ALCLAD ALUMINUM 


AN470AD6—MIN 3 
ROWS OF RIVETS 
4 RIVETS PER ROW. 
MAX PITCH—1.00 
ROW DISTANCE—0.43 


S: EO c SU OA АҺ 


STA 
377.56 STA 
z 407.83 


2 


TÅ 


R š 
>> = REFER TO NOTE C 


Repair Notes 


FOR GENERAL REPAIR NOTES, REFER TO 
SECTION I 

INSERT THOSE REPAIR RIVETS IN THEIR 
RESPECTIVE HOLES TO HAVE THEIR MANU- 
FACTURED HEAD ON THE INSIDE OF THE 
FUEL CELL COMPARTMENT 

FOR TYPICAL REPAIRS TO THE WRAPPER 
ASSEMBLY, SEE APPENDIX II, FIGURE B-1 
WHEN REPAIRS ARE COMPLETED, COAT 
ALL SEAMS, EDGES AND RIVET HEADS 
WITH A 0,015 INCH THICK FILM OF ERONEL 
BRIDGEOVER COMPOUND (ERS) 

AFTER COATING ALL SEAMS, EDGES AND 
RIVET HEADS WITH ERONEL BRIDGEOVER 
COMPOUND, APPLY SCOTCHCAL FILM AS 
SHOWN IN SHEET 2 OF THIS FIGURE 

F, ALL DIMENSIONS ARE SHOWN IN INCHES 
UNLESS OTHERWISE NOTED 


AN470AD5—MIN 2 
ROWS, 4 RIVETS PER 
ROW EACH SIDE 

OF DAMAGE. 

MAX PITCH—1.250 
ROW DISTANCE—0.750 


өө.өӨӨӨӨӨ 


AN470AD5—MIN 4 
RIVETS EACH SIDE 
OF DAMAGE EACH ANAZOADETSAME 


PATTERN AS 
LEG OF CHANNEL. 
MAX PITCH—1.250 REINFORCEMENT (12) 


Figure 4-48. Fuel Cell Support Repairs (Sheet 1 of 2) 
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B e 
0,8750 MIN 
2 Ф,ОЕ RIVET ROW 
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APPLICATION OF SCOTCHCAL TAPE (REFER TO NOTE G.) 
ERE E €] 


SINGLE RIVET ROW 


LAP JOINTS RIVETED LAP JOINT 


0.380 +0.10 
0.780 20.10 


< 


OF TAPE 


Sy 
O 


FIRST LAYER 
OF TAPE 


Notes 


FOR GENERAL REPAIR NOTES RE- 
FER TO SECTION I 

OUTER SKIN REINFORCEMENT TO 
EXTEND 1.0 ON ALL SIDES OF 
CORE CUT-OUT 

REMOVE BALSA CORE AND UNDER- 
SKIN TO A 1.0 MIN ON ALL SIDES 
OF BASIC HOLE 

ALL RIVETS TO HAVE FACTORY 
HEADS NEAR TANK 

WHEN REPAIRS ARE COMPLETED, 
COAT THE HEADS OF ALL RIVETS 
AND THE EDGES OF ALL REIN- 
FORCEMENTS IN THE REPAIRED 
AREA WITH A 0,015 THICK FILM 
OF ERONEL BRIDGEOVER COM- 
POUND, (ERS) 

MOISTURE SEAL ALL EDGES OF 
REPAIRED AREA WITH NO, EC-801 
ADHESIVE, (MIM) 

APPLY TAPE TO THOSE AREAS 
WHERE THE APPLICATION OF 
ERONEL BRIDGEOVER COMPOUND 
IS LESS THAN 0.015 THICK, RE- 
FER TO PARAGRAPH 4-232 FOR IN- 
FORMATION ON APPLYING SCOTCH- 
CAL BRAND TAPE 

ALL DIMENSIONS ARE SHOWN IN 
INCHES UNLESS OTHERWISE NOTED 


SECOND LAYER 


0.375 MIN 


750 MIN ` 
0.8750 MIN 


0.8750 MIN 


EXTERNAL VERTICAL 
SIDE CHANNELS 


DOOR ASSEMBLY H-21B, H-21C 
FORWARD PANEL 


REPAIR FOR TOP PANEL 
SSS ee 


CR162-4—1 ROW 
ON ALL SIDES 
MAX РЇТСН--0, 625 


FWD PANEL 


REFER TO 
NOTE B, 


377.56 

CR162-4 
MAX PITCH 

CR162-4—1 ROW 

ON ALL SIDES REFER TO 

МАХ РІТСН--0. 625 

REFER TO NOTE D, 

Repair Parts 


SKIN REINFORCEMENT —0. 040** 
SKIN REPLACEMENT —0. 020%% 
SKIN REINFORCEMENT —0, 025 
BALSA FILLER—0. 468 t 
SCOTCHCAL TAPE (REFER TO NOTE G.) 
tSAME AS ORIGINAL 

жж245-Т ALCLAD ALUMINUM 


NS REFER TO 
NOTE F, 


Figure 4-48. Fuel Cell Support Repairs (Sheet 2 of 2) 
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SKIN STIFFENER 
(REFER TO 


NOTE C.) 


FUEL SHELL 
SHELF 


REFER TO 
NOTES B, AND C. 


SBS 


FRAME WEB — 


FORWARD LONGERON 
KEEL 


REFER TO 


NOTE B, LOWER FORWARD 
LONGERON (TYP- 
ICAL FOR LEFT- 
AND RIGHT-HAND 


SIDES) 


Section IV 


Notes 


ALL DIMENSIONS ARE SHOWN IN INCHES 
UNLESS OTHERWISE NOTED 

SEE FIGURE 4-12 FOR METHOD OF SEAL- 
ING AND FOR MATERIAL AND EQUIPMENT 
REQUIRED 

SEALING METHOD SHOWN IS TYPICAL FOR 
SKIN STIFFENERS AND WEB STIFFENERS 
AT STATION 407,833 

SEAL ALL STRUCTURAL OVERLAPS OR 
BUTT JOINTS BETWEEN THE FUEL SHELL 
AND CABIN AREA 


FRAME WEB 


REFER TO 
NOTE B, 


BODY SKIN 


Figure 4-48A. Fuel Cell Support Repairs 
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AN470AD5—MIN 2 
RIVETS EACH RE- 


AN470AD4—MIN 18 
B 
RIVETS EACH REIN- INFORCEMENT STRA 


= ; 
FORCEMENT STRAP. USE EXISTING RIVET ; 


MAX PITCH—1.00 LOCATIONS, 
ROW DISTANCE —0. 880 


AN470AD4—MIN 
30 RIVETS, AN470AD5—1 RIVET 
MAX PITCH—1.00 EACH END OF RE- 


INFORCEMENT ANGLE 


JOGGLE— 
0.63 
A4B85 RIVNUT ~ 


MIN 43 EACH 
REINFORCEMENT 
STRAP, 

MAX PITCH —2.0 
ROW DIS- 
TANCE —0.88 


A6B160 RIVNUT —2 
EACH REINFORCE- 
MENT STRAP, 
ROW DISTANCE—0, 88 
Notes 
A, ALL DIMENSIONS ARE SHOWN IN INCHES 
UNLESS OTHERWISE NOTED 
B. INSTALL RIVETS TO HAVE THEIR MAN- 
UFACTURED HEAD INSIDE FUEL CELL 


COMPARTMENT WHEN REINFORCING 
WRAPPER 

C. USE ZINC-CHROMATE COMPOUND, PITTS- 
BURGH PLATE GLASS CO,, BETWEEN 
FAYING SURFACES TO ENSURE A VAPOR- 
PROOF JOINT, WHEN REINFORCING 
WRAPPER 

D. APPLY SCOTCHCAL FILM OVER ALL 
RIVETS AND JOINTS AS SHOWN IN FIG- 
URE 4-48, WHEN REINFORCING WRAPPER 


o 
o 


AN426AD3— MIN 
2 RIVETS AT- 
TACHING EACH NUT 


Repair Parts 


о ос\о ооооооо о 


ооооооооо 
о 08900 оосо 
оо О оо ооо 


REINFORCEMENT ANGLE — 0. 050** AN470AD4— MIN 4 
REINFORCEMENT STRAP — 0, 040** RIVETS EACH CLIP 
CLIP — 0, 040%% 

REINFORCEMENT ANGLE — 0, 040** 

NUT— A6195-10Z (TIN) (8 REQD) AN470AD4 — MIN 100 
FILLER — 0. 040% RIVETS COMPLETELY 


оо оо 

оо оо 
o 
оо о 


© хо со м3 соо 0 tO rz 


REINFORCEMENT — 0. 051** AROUND, 
COVER—0. 032** MAX PITCH —0. 437 AN426AD4— MIN 
WASHER— AN960D10L (8 REQD) ROW DISTANCE —0.312 2 RIVETS BETWEEN 
10 SCREW-— AN530-10-8 (8 REQD) EACH NUT LO- 
* 7075-T ALCLAD ALUMINUM CATION, 
** 2024- T ALCLAD ALUMINUM MAX PITCH —0. 500 


Figure 4-48B. Fuel Cell Support Repairs 
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4-231. DAMAGE REPAIRABLE BY PATCH- 
ING. Damage more extensive than that classi- 
fied as negligible should be repaired as shown in 
Appendix II, figures B-1 through B-3. Partial 
damage to an extrusion, as described in Section I, 
is repairable by patching. For examples of repair 
in specific locations, see figures 4-48, 4-48A, and 
4-A8B. 


4-232. APPLICATION OF SCOTCHCAL TAPE. 
(See figure 4-48.) This process is designed to 
present instructions for the application of Scotch- 
cal tape to specific areas inside the fuel cell sup- 
port. 


4-283. MATERIAL REQUIRED. This list in- 
cludes the material to apply Scotchcal tape. 
Tape Scotchal No. FE455, MIM 
Activator Brand A-2, MIM 
Naphtha Fed. Spec TT-N-97 
4-234, EQUIPMENT REQUIRED. This list in- 
cludes the equipment to apply Scotchcal tape. 
Squeegee Felt No. SQ-1, MIM 
Applicator Plastic No. PA-1, MIM 
4-235. PROCEDURE FOR APPLICATION OF 
SCOTCHCAL TAPE. The following procedure 
describes the cleaning of the surfaces to be taped 
and the preparations and application of Scotchcal 
tape. 
a. Remove all burrs and sharp edges in the area 
to be taped. 
b. When taping primed areas, check the primer 
adhesion and remove loose primer from the area. 
c. Remove loose metal chips, dust, and primer 
scale, using an air hose or a clean dry cloth or 
brush. 
d. Wipe all surfaces to be taped with a tlean 
cloth moistened with naphtha. 


Note 


To avoid contamination of the naphtha, 
pour naphtha from container onto the 
cloth. 


e. Repeat step d. until the areas to be taped are 
absolutely clean. 

f. Cut a length of tape to a width large enough 
to cover and lap a specific area as shown in figure 
4-48. When cutting tape lengths, allow the liner to 
extend beyond the cut tape edge to facilitate 
further removal of the liner. 

g. Remove liner from tape. 

h. Apply adhesive activator to the delined side 
of the tape by pouring the activator onto a felt 
squeegee and brushing the squeegee on the tape. 


The adhesive activator has a deleterious 
effect on fuel cells, consequently special 
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precautions are required to insure that 
no liquid activator or parts dampened by 
an activator come in contact with the 
cells. The activator is non-toxic, however 
the hands should be protected, since the 
activator has a tendency to harden the 
cuticle. 


i. Apply the activated tape to the cleaned area 
to comply with dimensions given in figure 4-48 by 
starting at one end and pressing down firmly, 
smoothing over the tape with the plastic hand 
applicator. 

Note 


The tape must be applied within five 
minutes after application of the acti- 
vator. If the tape cannot be applied 
within this specified period, reactivation 
by the method described in step h. will 
be necessary. 


j. Work the tape down by wiping and smooth- 
ing outward from the center of the tape with 
reasonable pressure. This assures good adhesion 
and eliminates wrinkles and air pockets. 

k. Repeat steps f. through j. for application of 
the second layer of tape. 


4-236. DAMAGE REPAIRABLE BY INSER- 
TION. Complete or composite damage, as de- 
scribed in paragraphs 1-16 and 1-17, may be re- 
paired as shown in Appendix II, figures B-1 
through B-3. For examples of repairs in specific 
locations, see figures 4-48, 4-48A, and 4-48B. Refer | 
to Section VII for detailed information on extru- 
sion repairs, and to paragraph 1-156 for spotweld 
replacement information when repairs are made 
to extrusions on the forward end panel. 


4-237. DAMAGE NECESSITATING REPLACE- 
MENT. Extensive damage, such as the loss of a 
major portion of any panel or the wrapper assem- 
bly, or numerous isolated repairs on any one of 
the formed channel or extruded sections, necessi- 
tates replacement in whole or in part. Refer to 
Section VIII for information on extrusion re- 
placement. 


4-238. TROOP SEAT AND LITTER 
SUPPORTS. 


4-239. TYPE OF CONSTRUCTION. (See figure 
4-49.) The supports consist of a series of inter- 
costals arranged on both sides of the cabin in- 
terior, beginning at station 159.500 and ending at 
station 359.975. A typical troop seat support in- 
tercostal is a formed part of 2024-T4 alloy contain- 
ing flanged lightening holes and pressed beads 
throughout its length, with an extruded angle 
section of 2024-T4 alloy, riveted to one of its edges, 
representing a chord; and the other edge formed 
as a channel, and representing a chord. At its junc- 
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Figure 4-49. Troop Seat and Litter Support Repairs 
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tion with the transverse skin stiffeners through- 
out its length, the intercostal is notched and the 
intercostal ends are attached to the body frames 
by clips. A typical litter support intercostal is a 
formed channel of 7075-T6 alloy containing flanged 
lightening holes and notches for the passage of 
the skin stiffeners. The intercostals are riveted to 
the body skin and secured to the body frames by 
formed clips of 2024-T4 alloy. Loads due to litter 
and troop seat support are transmitted by the in- 
tercostal to adjacent body structure. 


4-240. NEGLIGIBLE DAMAGE. Negligible 
damage is that damage which can be permitted to 
exist as is, or be corrected by a simple procedure 
such as stop-drilling cracks and the removal of 
small dents and damaged areas, without placing 
restrictions on flight. See figures 4-81 and 8-2 for 
examples of negligible damage to the formed parts 
and extruded sections of the supports. 


4-241. DAMAGE REPAIRABLE BY PATCH- 
ING. Damage more extensive than that classi- 
fied as negligible should be repaired as shown in 
Appendix II, figures B-2 and B-3. For examples 
of repair in specific locations, see figure 4-49. Par- 
tial damage to an extrusion, as described in para- 
graph 1-15, is repairable by patching. 


4-242. DAMAGE REPAIRABLE BY INSER- 
TION. Complete or composite damage, as de- 
Scribed in paragraphs 1-16 and 1-17, may be re- 
paired as shown in Appendix II, figures B-2 and 
B-3. For examples of repair in specific locations, 
see figure 4-49. Refer to Section VIII for informa- 
tion on the repair of the extruded sections of the 
troop seat support. 


4-248. DAMAGE NECESSITATING REPLACE- 
MENT. Extensive damage such as the loss of a 
major portion of an intercostal necessitates re- 
placement. Refer to Section VIII for information 
on extrusion replacement. When replacement is 
made, pick up original skin rivet locations and 
use the next larger diameter rivet. 


4-244. BATTERY SUPPORT. 


4-245. TYPE OF CONSTRUCTION. (See figure 
4-50.) The support, made entirely of 2024-T4 
alloy, is located on the left side of the lower body 
section at station 359.975 through station 377.560 
and consists of two longitudinal and three lateral 
members, riveted together and to the body struc- 
ture. A formed Z-section, having flanged lighten- 
ing holes, serves as the outboard longitudinal sup- 
port and is attached to the body frames with 
formed clips. A beam, consisting of a web, an 
upper cap angle, and formed angle stiffeners riv- 
eted to the web, serves as the inboard longitudinal 
support. The bottom of the web is flanged and 
riveted to the body skin, with cutouts permitting 
passage of skin stiffeners. The lateral members 
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consist of two formed angles and a formed chan- 
nel, attached to inboard and outboard longitudinal 
supports with formed clips, and positioned to con- 
form to standard battery case dimensions. 


4-246. NEGLIGIBLE DAMAGE. Negligible 
damage is that damage which can be permitted 
to exist as is, or be corrected by a simple proce- 
dure such as stop-drilling cracks and the removal 
of small dents and damaged areas, without placing 
restrictions on flight. See figures 4-80 and 4-81 
for examples of negligible damage to webs and 
formed parts. 


4-247. DAMAGE REPAIRABLE BY PATCH- 
ING. Damage more extensive than that classi- 
fied as negligible should be repaired as shown in 
Appendix II, figures B-1 and B-3. For examples of 
repair in specific locations, but applicable to all 
supports of the assembly, see figure 4-50. 


4-248. DAMAGE REPAIRABLE BY INSER- 
TION. Complete or composite damage, as de- 
scribed in paragraphs 1-16 and 1-17, may be re- 
paired as shown in Appendix II, figures B-1 and 
B-3. For examples of specific repairs, and appli- 
cable to all supports of the assembly, see figure 
4-50. 


4-249. DAMAGE NECESSITATING REPLACE- 
MENT. Extensive damage such as in the loss 
of a major portion of a support necessitates com- 
plete replacement. Pick up existing skin rivet 
locations and use the next larger diameter rivet 
through body skin and replacement. 


The repaired area or replacement part 
and any part of the structure within 12 
inches of the battery shall be protected 
against acid spillage, spray or fumes by 
applying two coats of white lacquer, 
Federal Spec TT-L-54, subsequent to any 
other specified finish. This lacquer may 
be applied with brush or spray when 
parts to be lacquered are clean and dry. 


4-250. OIL TANK SUPPORT ASSEMBLY 
H-21, H-21A 


4-251. TYPE OF CONSTRUCTION. (See figure 
4-51.) Тһе support assembly consists of two ver- 
tical supports, one located at station 529.150 and 
the other at station 551.580. Both supports are on 
the right-hand side of the body structure, with an 
intercostal between the supports. A typical sup- 
port consists of a web containing flanged lighten- 
ing holes and having two formed angles riveted to 
the inboard edge which serve as stiffening chords. 
The outboard edge of the web is attached to the 
body skin by a formed angle. The supports are 
shaped to nest half the tank, and include fittings 
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and straps to secure the tank to the supports. The 
intercostal between the supports is a formed Z- 
section, reinforced with a formed channel on the 
inboard edge, and contains notches in the outer 
chord to permit passage of the skin stiffeners. The 
entire support assembly is made of corrosion-re- 
sistant steel. 


4-252. NEGLIGIBLE DAMAGE. Negligible 
damage is that damage which can be permitted 
to exist as is, or be corrected by a simple proce- 
dure such as stop-drilling cracks and the removal 
of small dents and damaged areas, without placing 
restrictions on flight. See figures 4-9 and 4-80 
for examples of negligible damage to the webs 
and formed parts. Negligible damage to fittings 
must be limited to nicks and scratches not to ex- 
ceed 0.040 inch in depth after burnishing, and 
not to interfere with the function of the oil tank 


Changed 15 December 1958 


Section IV 
Paragraphs 4-252 to 4-254 


supports. The burnished area must clear all bolts, 
rivets, and radii by at least 0.750 inch. 


4-253. DAMAGE REPAIRABLE BY PATCH- 
ING. Complete or composite damage, as de- 
scribed in paragraphs 1-16 and 1-17, may be re- 
paired as shown in Appendix II, figure B-3. For 
examples of repair in specific locations, see figure 
4-51. Refer to paragraph 1-218 and to the Gen- 
eral Manual for Structural Repair, T.O. 1-1A-1, 
Section XIV, for information on protective meas- 
ures where dissimilar metals are employed. 


4-254. DAMAGE REPAIRABLE BY INSER- 
TION. Complete or composite damage, as de- 
scribed in paragraphs 1-16 and 1-17, may be re- 
paired as shown in Appendix II, figure B-3. For 
examples of repair in specific locations, see figure 
4-51. 
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4-255. DAMAGE NECESSITATING REPLACE- 
MENT. Extensive damage, such as the loss of a 
major portion of a support or the intercostal, 
necessitates replacement. Damage to the fittings or 
straps, greater than that classified as negligible, 
necessitates replacement of damaged part. When 
replacement is made, pick up original skin rivet 
locations and use next larger diameter rivet. 


4-256. CIL TANK SUPPORT ASSEMBLY 
H-21B, H-21C 


4-257. TYPE OF CONSTRUCTION. (See figure 
4-52.) The support assembly consists of two 
vertical supports, one located at station 529.150 
and the other located at station 551.580. Both sup- 
ports are on the right-hand side of the body struc- 
ture, with an intercostal between the supports. A 
typical support consists of a web containing flanged 
lightening holes, and having a formed angle spot- 
welded to the outboard edge. Two formed angles 
are spotwelded to the inboard edge of the web for 
almost its entire length, and numerous formed 
angles are spotwelded laterally to the face of the 
web. The supports are shaped to nest half the 
tank, and include straps and fittings which secure 
the tank to the supports. The intercostal between 
the supports consists of a web to which is spot- 
welded or riveted two formed angles. Notches are 
provided in the outer chord of the web to permit 
passage of the skin stiffeners. The entire support 
assembly is made of corrosion-resistant steel. 


4-258. NEGLIGIBLE DAMAGE. Negligible 
damage is that damage or distortion which can be 
permitted to exist as is, or can be corrected by a 
simple procedure, such as stop-drilling cracks and 
the removal of small dents and damaged areas, 
without placing restrictions on flight. For ex- 
amples of negligible damage to formed sections 
and webs, see figures 4-80 and 4-81. 


4-259. DAMAGE REPAIRABLE BY PATCH- 
ING. Damage more extensive than that classified 
as negligible may be repaired as shown in figure 
4-52. For typical repairs, see Appendix II, figures 
B-1 and B-3. Refer to paragraph 1-26 for welding 
information. 


4-260. DAMAGE REPAIRABLE BY INSER- 
TION. Complete or composite damage, as de- 
scribed in paragraphs 1-16 and 1-17, may be re- 
paired as shown in Appendix II, figures B-1 and 
B-3. For specific repairs see figure 4-52. Refer to 
paragraph 1-26 for welding information. 


4-261. DAMAGE NECESSITATING REPLACE- 
MENT. Extensive damage, such as the loss of a 
major portion of a web or numerous isolated re- 
pairs in the vicinity of the tank attachment, neces- 
sitates replacement of the support assembly, in 
whole or in part. Damage to the support angle 
which attaches the intercostal to the supports, is 
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repairable by replacing the 0.020 inch thick cor- 
rosion-resistant steel angle with an angle of the 
same material but having a 0.032 inch thickness. 
See figure 4-52 for angle replacement information. 


4-261A. INVERTER COVERS. 


4-261B. TYPE OF CONSTRUCTION. (See figure 
4-47.) The inverter cover consists of a formed 
piece of Fiberglas, having beads, reinforced areas, 
and flanges. Stud-type fasteners mounted in the 
flanges facilitate removal from the inverter sup- 
ports. 


4-261C. NEGLIGIBLE DAMAGE. Negligible 
damage is that damage which can be permitted to 
exist as is, or be corrected by a simple procedure, 
such as stop-drilling cracks and the removal of 
small damaged areas without placing restrictions 
on flight. Temporary fabric patching of cracks and 
small trimmed round or oval holes is necessary 
and permissible. Refer to Section VII of this hand- 
book for information on patching with fabric. 


4-261D. DAMAGE REPAIRABLE BY PATCH- 
ING. Damage more extensive than that classified 
as negligible should be repaired as shown in Ap- 
pendix II, figure B-4. 


4-261E. DAMAGE REPAIRABLE BY INSER- 
TION. Complete and composite damage as de- 
scribed in paragraphs 1-16 and 1-17, may be re- 
paired as shown in Appendix II, figure B-4. 


4-261F. DAMAGE NECESSITATING RE- 
PLACEMENT. Extensive damage, such as the 
loss of a major portion of the cover, necessitates 
replacement. 


4-262. FLIGHT AND ENGINE CONTROLS 
SUPPORTS. 


4-268. GENERAL. (See figure 4-38.) Through- 
out the body, numerous brackets and supports are 
located to provide support for the control pulleys, 
belleranks, and actuator arms of the flight and 
engine control system. The supports whose size 
and complexity of design warrant repairs and a 
classification of damage are as follows: 


Upper Pulley Brackets ........ Sta 96.000 
Lower Pulley Bracket ......... Sta 110.875 
Idler Bellerank and Hydraulic 

Actuators Support .......... Sta 67.000 
Pulley Support .............,.Sta 339.500 
Upper Pulley Support ......... Sta 359.975 
Upper Control Support Aft 

Quadrant. sode tare su нес Sta 597.000 
Bungee Support sere Sta 592.250 


4-264. UPPER PULLEY BRACKETS 
STATION 96.000. 


4-265. TYPE OF CONSTRUCTION. (See figure 
4-53.) The brackets, located on the right side of 
the body and attached to the aft side of the bulk- 
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Figure 4-51. Oil Tank Support Repairs—H-21, H-21A 
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Figure 4-52. Oil Tank Support Repairs—H-21B, H-21C 
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head at station 97.860 and the upper forward 
longeron, are a series of formed angles and chan- 
nels, supported by formed angles, and reinforced 
at the pulley holes with flat gussets. The assembly 
is made entirely of 24S alloy, and where a section 
has considerable depth, flanged lightening holes 
and pressed beads are contained to provide stiff- 
ness. 


4-266. NEGLIGIBLE DAMAGE. Negligible 
damage is that damage which can be permitted to 
exist as is, or be corrected by a simple procedure 
such as stop-drilling cracks and the removal of 
small dents and damaged areas, without placing 
restrictions on flight. See figure 4-81 for examples 
of negligible damage to formed parts. 


4-267. DAMAGE REPAIRABLE BY PATCH- 
ING. Damage more extensive than that classi- 
fied as negligible should be repaired as shown in 
Appendix II, figure B-3. For examples of repair 
in specific locations, see figure 4-53. 


4-268. DAMAGE REPAIRABLE BY INSER- 
TION. Complete or composite damage, as de- 
scribed in paragraphs 1-16 and 1-17, may be 
repaired as shown in Appendix II, figure B-3. For 
examples of repair in specific locations, see figure 
4-53. 


4-269. DAMAGE NEGESSITATING REPLACE- 
MENT. Extensive damage, such as the loss of a 
major portion of some angles or channels, or 
numerous isolated repairs, necessitates replace- 
ment of the damaged part. The replacement should 
be jig-drilled and installed to assure proper align- 
ment of control pulley and cable. 


4-270. LOWER PULLEY BRACKET 
STATION 110.875. 


4-271. TYPE OF CONSTRUCTION. (See figure 
4-53.) The bracket, located on the right side of 
the body and attached to the lower aft side of the 
canted bulkhead at station 97.360, is an assembly 
of formed doublers and angles, assembled with 
formed clips and encased in flat panels. The as- 
sembly is made entirely of 24S alloy, and where 
a panel has considerable depth, flanged lightening 
holes are contained to provide stiffness and pas- 
sage of control cables. 


4-272. NEGLIGIBLE DAMAGE. Negligible 
damage is that damage which can be permitted to 
exist as is, or be corrected by a simple procedure 
such as stop-drilling cracks and the removal of 
small dents and damaged areas, without placing 
restrictions on flight. See figure 4-81 for examples 
of negligible damage to formed parts. 


4-273. DAMAGE REPAIRABLE BY PATCH- 
ING. Damage more extensive than that classi- 
fied as negligible should be repaired as shown in 
Appendix II, figure B-3. For examples of repair 
in specific locations, see figure 4-53. 
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4-274. DAMAGE REPAIRABLE BY INSER- 
TION. Complete or composite damage, as de- 
scribed in paragraphs 1-16 and 1-17, may be 
repaired as shown in Appendix II, figure B-3. For 
examples of repair in specific locations, see figure 
4-53. 


4-275. DAMAGE NECESSITATING REPLACE- 
MENT. Extensive damage, such as the loss of a 
major portion of some angles or channels, or nu- 
merous isolated repairs, necessitates replacement 
of the damaged part. The replacement should be 
jig-drilled and installed to assure proper align- 
ment of control pulley and cable. 


4-276. IDLER BELLCRANK AND 
HYDRAULIC ACTUATORS SUPPORT 
STATIONS 67.00 THROUGH 81.440. 


4-277. TYPE OF CONSTRUCTION. (See figure 
4-53.) The support consists of a series of ver- 
tical and longitudinal shelves, located below the 
cockpit floor and to the left of the longitudinal 
body centerline. A ‘typical shelf consists of a web, 
containing flanged lightening holes, with its edges 
flanged to form a chord, and having stiffeners of 
formed angles and channels riveted to its section. 
A single formed channel, beginning at station 
81.440 and ending at station 91.380, forms a part 
of the support. The assembly is made entirely of 
24S alloy, with the exception of the laminated 
phenolic and plastic rubbing strips. 


4-278. NEGLIGIBLE DAMAGE. Negligible 
damage is that damage which can be permitted 
to exist as is, or be corrected by a simple proce- 
dure, such as stop-drilling cracks and the removal 
of small dents and damaged areas, without placing 
restrictions on flight. See figures 4-80 and 4-81 
for examples of negligible damage to the webs and 
formed parts. 


4-279. DAMAGE REPAIRABLE BY PATCH- 
ING. Damage more extensive than that classi- 
fied as negligible should be repaired as shown in 
Appendix II, figures B-1 and B-3. For examples 
of repair in specific locations, see figure 4-53. 


4-280. DAMAGE REPAIRABLE BY INSER- 
TION. Complete or composite damage, as de- 
scribed in paragraphs 1-16 and 1-17, may be re- 
paired as shown in Appendix II, figures B-1 and 
B-8. For examples of repair in specific locations, 
see figure 4-58. 


4-281. DAMAGE NECESSITATING REPLACE- 
MENT. Extensive damage, such as the loss of a 
major portion of any shelf or channel, or numer- 
ous isolated repairs, necessitates replacement of 
the damaged part. Pick up existing skin rivet loca- 
tions, using the next larger diameter rivet, if the 
replacement occurs in that area. The replacement 
should be jig-drilled and installed to assure proper 
alignment of control pulleys and cables. 
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Figure 4-53. Flight and Engine Controls Support Repairs (Sheet 1 of 4) 
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67.00 THROUGH 81.44 


AN470AD4—MIN 5 
RIVETS EACH SIDE 
OF DAMAGE 


SHELF 


N470AD4—MIN 3 
RIVETS EACH SIDE 
OF DAMAGE. INSERT 
TWO ADDITIONAL 
RIVETS BETWEEN 
Repair Parts EXISTING RIVETS. 


MAX PITCH—0.375 
REINFORCEMENT—0.051 ** 
FILLER—0.040 ** 
ANGLE REPLACEMENT—0.040 ** | RIVES м5 
ANGLE REPLACEMENT—0.040 ** 
WEB REPLACEMENT—0.025 ** Ё 
ES 


SN 
CHANNEL REINFORCEMENT—0.051 za | > 
. SHELF REINFORCEMENT—0.040 ** Ti 
. SHELF REPLACEMENT—0.032 ** Г) 
. INTERCOSTAL REPLACEMENT—0.032 ** A 
10. FILLER—0.015 ** Q AN470AD4 : 
MAX PITCH—0.687 


ІІ. INTERCOSTAL PATCH—0.040 ** ROW DISTANCE—O 


.500 
12. STIFFENER REINFORCEMENT—0.032 ** 


AN470AD5—MIN 4 
RIVETS EACH SIDE 
6 OF DAMAGE. 


юю мо А ым 


** 245.Т ALCLAD ALUMINUM 


A. FOR GENERAL REPAIR NOTES RE- 
FER TO SECTION I 

B, SEE SHEET 3 OF THIS FIGURE FOR 
BEND AND BEND RELIEF RADII OF 
REPAIR PARTS 

C. ALL DIMENSIONS ARE SHOWN IN 
INCHES UNLESS OTHERWISE 
NOTED 


PULLEY SUPPORT 
STATIONS 339.500 
THROUGH 359.975 


AN470AD5—MIN 3 
RIVETS EACH SIDE 
OF DAMAGE, ADD 
BETWEEN EXISTING 
ING LOCATIONS, 
МАХ РІТСН-0. 500 


AN470AD4—MIN 8 
RIVETS EACH SIDE 
OF DAMAGE. 

MAX PITCH—0.687 
ROW DISTANCE—0.500 
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AN470AD4—MIN 4 
RIVETS EACH SIDE 
OF DAMAGE. 


MAX PITCH—0.500 


FLATTEN FLANGES 


1.50 DIA 


UPPER CONTROL SUPPORT 
AFT QUADRANT 
STATION 597.0 


AN470AD4—MIN 21 
RIVETS EACH SIDE 
OF DAMAGE. 

MAX PITCH—0.687 
ROW DISTANCE—0.500 


Repair Parts 
1. SUPPORT REINFORCEMENT—0.040 ** 
2. CHANNEL REINFORCEMENT—0.051 ** 


BEND RELIEF RADIUS (MIN IN.) mer REO 


Radius Material and Thickness 
Notes 


0.150 0.032 24S-T AL oe 
0.180 хос цэ ALD Se ей А, FOR GENERAL REPAIR NOTES БЕ- 
5 Ju FER TO SECTION I 
(Р B, REFER TO BEND RADIUS TABLES 
BEND RADIUS (MIN. IN.) TD ON THIS SHEET WHEN FABRICAT- 


ING REPAIR PARTS 


Radius Material and Thickness C, ALL DIMENSIONS ARE SHOWN IN 
0.032 245-Т ALCLAD AL den е ЖАРЫ 
0.040 245-Т ALCLAD AL 
0.051-0.064 755-Т ALCLAD AL AN470AD4—MIN 20 
0.040 75S-T ALCLAD AL RIVETS EACH SIDE 
OF DAMAGE. 


MAX PITCH—0.562 


BEND LIP ON EACH 
FLANGE OF CHANNEL 
MIN OF 0.38 


UPPER SUPPORT PULLEY AN470AD4—MIN 4 
STATION 359.975 RIVETS EACH SIDE 


OF DAMAGE. 
MAX PITCH—0.500 
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FLATTEN 
FLANGE 


ALLOWABLE CUTOUT 

IN EITHER BRACKET 
NS OR CHANNEL 1.0 
MAX DEPTH 


AN470AD5—MIN 21 * 
RIVETS THROUGH RE- 

INFORCEMENT AND 

BRACKET. 

MAX PITCH—0.750 

ROW DISTANCE—0.375 


AN470AD4—MIN 14 Repair Parts 


ANSTOADI—MIN 3 RIVETS RIVETS THROUGH RE- І. CHANNEL-BRACKET REINFORCEMENT en 
e BRACKET /-. INFORGEMENT AND 2. CHANNEL REPLACEMENT--0025% 22 26 
AND REINFORCEMENT CHANNEL. ; = 

EACH SIDE OF DAMAGE. MAX PITCH—0.750 3. ANGLE REPLACEMENT—0.025** 

MIN PITCH—0.500 ROW DISTANGE 0.375 4. CHANNEL REINFORCEMENT—0.032++ 


** 245-T ALCLAD ALUMINUM 


) 
Q BUNGEE SUPPORT 


j / STATION 603,81 
[/ FWD 
t 


/ 


AN470AD5—MIN 4 
RIVETS EACH SIDE 
OF DAMAGE, EACH 
LEG OF CHANNEL. 
MIN PITCH—0.500 


Notes 


A. FOR GENERAL REPAIR NOTES, REFER TO SEC- 
TION I 

B, SEE SHEET 3 OF THIS FIGURE FOR BEND AND 
BEND-RELIEF RADII OF REPAIR PARTS 

C. ALL DIMENSIONS ARE SHOWN IN INCHES UN- 
LESS OTHERWISE NOTED 


1.25 R 


AN470AD4—MIN 21 


RIVETS EACH SIDE OF LINE DRILL AND 
DAMAGE CUTOUT. 4 N REAM 0.250 
MAX РЇТСН--1.0 3 ONE HOLE 
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4-282. PULLEY SUPPORT STATIONS 
339.500 THROUGH 359.975. 


4-288. TYPE OF CONSTRUCTION. (See figure 
4-53.) The support consists of four formed in- 
tercostals constructed as a truss and held together 
by formed clips riveted to each member. The 
intercostals are notched to permit passage of the 
body skin stiffeners and have longitudinal formed 
stiffeners riveted to their sections. Two engine 
control bracket assemblies are bolted between the 
longitudinal intercostals at their aft ends. The 
support, located on the lower right side of the 
helicopter between the longeron and the body 
centerline, is made entirely of 248 alloy. 


4-284. NEGLIGIBLE DAMAGE. Negligible 
damage is that damage which can be permitted to 
exist as is, or be corrected by a simple procedure, 
such as stop-drilling cracks and the removal of 
small dents and damaged areas, without placing 
restrictions on flight. See figure 4-81 for examples 
of negligible damage to formed parts. Negligible 
damage to the bracket must be limited to nicks 
and scratches not to exceed 0.040 inch in depth 
after burnishing, and should not interfere with 
the function of the pulleys. The burnished area 
must clear all bolts, radii and rivets by at least 
0.750 inch. 


4-285. DAMAGE REPAIRABLE BY PATCH- 
ING. Damage more extensive than that classi- 
fied as negligible should be repaired as shown in 
Appendix II, figure B-3. For examples of repairs 
in specific locations, see figure 4-53. 


4-286. DAMAGE REPAIRABLE BY INSER- 
TION. Complete or composite damage, as de- 
scribed in paragraphs 1-16 and 1-17, may be re- 
paired as shown in Appendix II, figure B-3. For 
examples of repair in specific locations, see figure 
4-53. 


4-287. DAMAGE NECESSITATING REPLACE- 
MENT. Extensive damage, such as the loss of a 
major portion of an intercostal or numerous iso- 
lated repairs, necessitates replacement of the dam- 
aged part. The replacement should be jig-drilled 
and installed to assure proper alignment of 
control pulley brackets. When replacing rivets 
through intercostal and skin, use the same type 
rivet in the next larger diameter. 


4-288. UPPER PULLEY SUPPORT 
STATION 359.975. 


4-289. TYPE OF CONSTRUCTION. (See figure 
4-53.) "The support consists of a box-like bracket 
containing the engine control cable pulleys and is 
made of formed sections, two formed bracing 
channels, and numerous formed angles and clips 
of extruded section, riveted to the structure in 
the upper right-hand section of the body. With 
the exception of the formed angles and channels 
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of 75S alloy, attaching the support to the body 
frame, the support is made of 248 alloy. 


4-290. NEGLIGIBLE DAMAGE. Negligible 
damage is that damage which can be permitted to 
exist as is, or be corrected by a simple procedure 
such as stop-drilling cracks and the removal of 
small dents and damaged areas, without placing 
restrictions on flight. See figure 4-81 for example 
of negligible damage to formed parts. 


4-291. DAMAGE REPAIRABLE BY PATCH- 
ING. Damage more extensive than that classi- 
fied as negligible should be repaired as shown in 
Appendix II, figure В-3. For examples of repairs 
in specific locations, see figure 4-53. 


4-292. DAMAGE REPAIRABLE BY INSER- 
TION. Complete or composite damage, as de- 
scribed in paragraphs 1-16 and 1-17, may be re- 
paired as shown in Appendix II, figure B-3. For 
examples of repairs in specific locations, see figure 
4-53. 


4-293. DAMAGE NECESSITATING REPLACE- 
MENT. Extensive damage, such as the loss of a 
major portion of a bracing channel or numerous 
isolated repairs, necessitates replacement of the 
damaged part. The replacement should be jig- 
drilled and installed to assure proper alignment 
of control pulleys and cable. 


4-294. UPPER CONTROL SUPPORT AFT 
QUADRANT STATION 597.000. 


4-295. TYPE OF CONSTRUCTION. (See figure 
4-53.) The support, made entirely of 248 alloy, 
consists of four formed Z-sections riveted in a ver- 
tical position to the body skin, two on each side of 
the structure; a formed shelf riveted between the 
top of the Z-sections ; and a series of formed chan- 
nels riveted between the shelf and the upper aft 
longeron deck. Control quadrant fittings are riv- 
eted to the top of the Z-sections and longeron deck, 
and control cable pulleys are located in cut-outs in 
the longeron deck. 


4-296. NEGLIGIBLE DAMAGE. Negligible 
damage is that damage which can be permitted 
to exist as is, or be corrected by a simple proce- 
dure such as stop-drilling cracks and the removal 
of small dents and damaged areas, without placing 
restrictions on flight. See figure 4-80 for examples 
of negligible damage to formed parts. Negligible 
damage to the control quadrant fittings must.be 
limited to nicks and scratches not to exceed 0.040 
inch in depth after burnishing, and should not in- 
terfere with the function of the control pulleys or 
cables. The burnished area must clear bolts, radii 
and rivets by at least 0.750 inch. 


4-297. DAMAGE REPAIRABLE BY PATCH- 
ING. Damage more extensive than that classi- 
fied as negligible should be repaired as shown in 
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Appendix II, figure B-3. For examples of repairs 
in specific locations, see figure 4-53. 


4-298. DAMAGE REPAIRABLE BY INSER- 
TION. Complete or composite damage, as de- 
scribed in paragraphs 1-16 and 1-17, may be 
repaired as shown in Appendix II, figure B-3. For 
examples of repairs in specific locations, see figure 
4-53. 


4-299. DAMAGE NECESSITATING REPLACE- 
MENT. Extensive damage, such as in the loss of 
a major portion of a Z-section or the shelf, or nu- 
merous isolated repairs, necessitates replacement 
of the damaged part. The replacement should be 
jig-drilled and installed to assure proper align- 
ment of control pulleys and cables. When replac- 
ing the rivets attaching the vertical Z-sections 
and outer flanges of the shelf to the body skin, use 
the same type rivets in the next larger diameter. 


4-300. BUNGEE SUPPORT STATIONS 
592.250 THROUGH 603.810. 


4-301. TYPE OF CONSTRUCTION. (See figure 
4-53.) The support, made entirely of 24S alloy 
with the exception of two 75S alloy clips, consists 
primarily of two formed channels riveted in a ver- 
tical position to the forward side of the body bulk- 
head at station 603.810. The channels are rein- 
forced at the top and bottom by having formed 
angles riveted to their outboard faces. Formed 
brackets containing flanged lightening holes are 
riveted to top and bottom of each channel and to 
the body bulkhead, and a formed channel contain- 
ing flanged lightening holes is riveted between the 
vertical channels. 


4-802. NEGLIGIBLE DAMAGE. Negligible 
damage is that damage which can be permitted 
to exist as is, or be corrected by a simple pro- 
cedure, such as stop-drilling cracks and the re- 
moval of small dents and damaged areas, without 
placing restrictions on flight. See figure 4-80 for 
examples of negligible damage to formed parts. 
Negligible damage to areas of the brackets and 
angles adjacent to the control bungee mounting 
holes must be limited to nicks and scratches not 
to exceed 0.040 inch in depth after burnishing, 
and should not interfere with the function of the 
control bungee. The burnished area must clear 
bolts, radii and rivets by at least 0.750 inch. 


4-303. DAMAGE REPAIRABLE BY PATCH- 
ING. Damage more extensive than that classi- 
fied as negligible should be repaired as shown in 
Appendix II, figure B-3. For examples of repair in 
specific locations, see figure 4-53. 


4-304. DAMAGE REPAIRABLE BY INSER- 
TION. Complete or composite damage, as de- 
scribed in paragraphs 1-16 and 1-17, may be re- 
paired as shown in Appendix II, figure B-3. For 
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examples of repairs in specific locations, see figure 
4-53. 


4-805. DAMAGE NECESSITATING REPLACE- 
MENT. Extensive damage, such as the loss of a 
major portion of a vertical channel, or numerous 
isolated repairs, necessitates replacement of the 
damaged part. The replacement should be jig- 
drilled and installed to assure proper alignment of 
the control bungee. When replacing the rivets at- 
taching the vertical channels and brackets to the 
body bulkhead, use the same type rivets in the 
next larger diameter. 


4-306. FLOOR SUPPORTS. 


4-307. GENERAL. (See figure 4-54.) The sup- 
port of the cockpit floor is maintained by a torque 
box assembly at stations 53.360 through 58.000; 
lateral frames at stations 67.000, 81.428, and 
91.880; the forward bulkhead at station 97.360; 
and two longitudinal beam assemblies located 
24.500 inches on either side of the longitudinal 
body centerline and at stations 53.360 through 
159.500. The cabin floor is supported primarily by 
the main body frames and bulkheads between sta- 
tions 97.360 and 859.975. Additional support is 
attained by the floor support frames at stations 
139.500, 179.500, 279.500, and 319.500; those por- 
tions of the longitudinal beam assemblies from 
stations 97.360 through 159.500; and a single 
cabin floor support beam on the left side of the 
body at the cabin entrance door located at sta- 
tions 311.810 through 359.975. 


4-308. TORQUE BOX ASSEMBLY 
STATION 53.360. 


4-309. TYPE OF CONSTRUCTION. (See figure 
4-54.) The torque box consists a formed for- 
ward and aft web, containing flanged lightening 
holes, and riveted to the forward part of the 
longitudinal floor beams. Formed and extruded 
stiffeners, caps and reinforcements of 24S and 
75S alloy are riveted to the webs, and form a box- 
like structure, the top and bottom being the cock- 
pit floor and the lower body skin. 


4-310. NEGLIGIBLE DAMAGE. Negligible 
damage is that damage which can be permitted to 
exist as is, or be corrected by a simple procedure 
such as stop-drilling cracks and the removal of 
small dents and damaged areas, without placing 
restrictions on flight. See figures 4-80, 4-81, and 
8-2 for examples of negligible damage to the webs, 
formed parts, and extruded sections. 


4-311. DAMAGE REPAIRABLE BY PATCH- 
ING. Damage more extensive than that classi- 
fied as negligible should be repaired as shown in 
Appendix II, figures B-1 through B-3. For exam- 
ples of repair in specific locations, see figure 4-54. 
4-312. DAMAGE REPAIRABLE BY INSER- 
TION. Damage to the torque box assembly, 


a, 
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which exceeds the specified negligible limits and 
which requires the insertion of a partial replace- 
ment, may be repaired as shown in Appendix II, 
figures B-1 through B-3. For examples of repairs 
in specific locations, see figure 4-54. 


4-313. DAMAGE NECESSITATING REPLACE- 
MENT. Extensive damage, such as the loss of a 
major portion of a web, or numerous isolated re- 
pairs, necessitates replacement of the damaged 
part. Damage to the clips and gussets, other than 
that classified as negligible, requires replacement 
with a new part. See figure 8-1 for dimensions of 
extrusion replacements. When replacing rivets 
through body skin and lower flanges of webs, use 
the same type rivet in the next larger diameter. 


4-314. FLOOR SUPPORT FRAMES. 


4-315. TYPE OF CONSTRUCTION. (See figure 
4-54.) The floor support frames are basically 
the same size and shape but represent two differ- 
ent forms of construction. 


a. The frames at stations 67.000, 81.438, and 
91.880 consist of a web containing flanged light- 
ening holes; an upper and lower formed or ex- 
truded cap riveted to the upper edges of the web; 
and formed and extruded angles, channels and 
Z-sections acting as stiffeners riveted in vertical 
and lateral positions to the web. The sides of the 
frame are attached to the longitudinal floor beams 
by means of formed angles or channels riveted to 
both beam and web. The formed parts and ex- 
truded sections are made of 248 and 758 alloy. 


b. The frames at stations 139.500, 179.500, 
279.500, and 319.500 consist of a formed Z-section 
web, containing flanged lightening holes and 
having an additional formed angle riveted to 
the top flange to act as a double chord or cap. 
The webs are stiffened with formed angles riv- 
eted between lightening holes, and attachment to 
the longitudinal floor beams and lower longerons 
is effected by means of formed angles and clips 
riveted to both web and beam or longeron. The 
formed parts and extruded sections are made of 
24S and 75S alloy. The frames at stations 179.500, 
279.500, and 319.500 have additional side frames 
of formed Z-sections lying on the opposite side 
of each lower longeron in the same plane as the 
main frame and attached to the longeron and 
main frame by means of a formed clip and flat 
gusset. 


4-316. NEGLIGIBLE DAMAGE. Negligible 
damage is that damage which can be permitted 
to exist as is, or be corrected by a simple proce- 
dure such as stop-drilling cracks and the removal 
of small dents and damaged areas, without placing 
restrictions on flight. See figures 4-80, 4-81, and 
8-2 for examples of negligible damage to the webs, 
formed parts, and extruded sections. 


4-317. DAMAGE REPAIRABLE BY PATCH- 
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ING. Damage more extensive than that classi- 
fied as negligible should be repaired as shown in 
Appendix II, figures B-1 through B-3. For exam- 
ples of repair in specific locations, see figure 4-54. 


4-318. DAMAGE REPAIRABLE BY INSER- 
TION. Complete or composite damage, as de- 
scribed in paragraphs 1-16 and 1-17, may be re- 
paired as shown in Appendix II, figures B-1 
through B-3. For examples of repairs in specific 
locations, see figure 4-54. 


4-319. DAMAGE NECESSITATING REPLACE- 
MENT. Extensive damage, such as the loss of a 
major portion of a web or side frame, or numer- 
ous isolated repairs, necessitates replacement of 
the damaged part. See figure 8-1 for dimensions of 
extrusion replacements. When replacing rivets 
through the lower caps or flange of the support 
frames and body skin, use the same type rivet in 
the next larger diameter. 


4-320. FLOOR SUPPORT BEAMS. 


4-321 TYPE OF CONSTRUCTION. (See figure 
4-54.) The floor support beams represent two 
types of construction as follows: 

a. The cockpit floor support beam assemblies 
are alike in material and method of construction. 
A typical beam consists of a flat web; an upper 
chord of extruded T-section; a lower chord made 
of two formed angles, one on either side of the 
web; and formed and extruded angles and chan- 
nels acting as stiffeners which are riveted to the 
web throughout its length. The beams decrease 
in depth from station 105.000 aft to their end, 
and their position is maintained by having their 
lower chord angles riveted to the body skin and 
their webs riveted to the transverse floor support 
frames. 

b. The cabin floor support beam consists of 
three formed channels of 75S alloy containing 
flanged lightening holes and has cutouts in the 
lower flange to permit passage of the skin stiffen- 
ers. The channels are positioned end to end, longi- 
tudinally, inboard of the forward lower left lon- 
geron, and are attached to the structure by having 
their lower flange riveted to the body skin and 
formed clips of 75S alloy riveted to both channel 
and longeron brace. 


4-322. NEGLIGIBLE DAMAGE. Negligible 
damage is that damage which can be permitted to 
exist as is, or be corrected by a simple procedure 
such as stop-drilling cracks and the removal of 
small dents and damaged areas, without placing 
restrictions on flight. See figures 4-80, 4-81, and 
8-2 for examples of negligible damage to the in- 
ternal webs, formed parts and extruded sections. 


4-323. DAMAGE REPAIRABLE BY PATCH- 
ING. Damage more extensive than that classi- 
fied as negligible may be repaired as shown in Ap- 
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pendix II, figures B-1 through B-3. For the repair 
of damage in specific locations, see figure 4-54. 
Partial damage to an extrusion, as described in 
paragraph 1-15 is repairable by patching. 


4-324. DAMAGE REPAIRABLE BY INSER- 
TION. Complete or composite damage, as de- 
scribed in paragraphs 1-16 and 1-17, may be re- 
paired as shown in Appendix II, figures B-1 
through B-3. For examples of repairs in specific 
locations, see figure 4-54. 


4-325. DAMAGE NECESSITATING RE- 
PLACEMENT. Extensive damage, such as the 
loss of a major portion of a beam, or numerous 
isolated repairs on a chord or cap angle, necessi- 
tates replacement of the damaged part. Where re- 
placement is made involving skin rivets, pick up 
all original rivet locations and use the same type 
and alloy rivets in the next larger diameter. See 
figure 8-1 for dimensions of extrusion replace- 
ments. 


4-326. FLOOR PANELS. 


4-827. GENERAL. (See figure 4-54.) Тһе floor 
panels consist of four metal sheets, representing 
the cockpit floor from stations 53.360 through 
101.820, and ten panels of sandwich-type construc- 
tion, representing the cabin floor from stations 
101.820 through 383.725. 


4-328. COCKPIT FLOOR PANELS. 


4-329. TYPE OF CONSTRUCTION. (See figure 
4-54.) "The cockpit floor panels are flat sheets of 
magnesium and 248 alloy. The forward panel, be- 
ginning at station 53.360, and the aft center panel 
ending at station 101.820, are made of magnesium 
sheet. The aft outboard panels, ending at station 
101.820, are made of 248 alloy. The panels overlap 
at their respective joints and are riveted to the 
top cap angles and chords of the transverse floor 
support frames and longitudinal floor support 
beams. 


4-330. NEGLIGIBLE DAMAGE. Negligible 
damage is that damage which can be permitted to 
exist as is, or be corrected by a simple procedure 
such as stop-drilling cracks and the removal of 
small dents and damaged areas, without placing 
restrictions on flight. See figure 4-80 for examples 
of negligible damage to internal webs. 


4-331. DAMAGE REPAIRABLE BY PATCH- 
ING. Damage more extensive than that classified 
as negligible should be repaired as shown in Ap- 
pendix II, figure B-1. When replacing rivets 
through magnesium and aluminum, use the same 
type alloy as the original rivets. Refer to para- 
graph 1-218 for information on insulation of dis- 
similar metals, when repairs are made using mag- 
nesium alloys. 
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4-332. DAMAGE REPAIRABLE BY INSER- 
TION. Complete or composite damage, as de- 
scribed in paragraphs 1-16 and 1-17, may be re- 
paired as shown in Appendix II, figure B-1. When 
replacing rivets through magnesium and alumi- 
num, use the same type and alloy as the original 
rivets. Refer to paragraph 1-218 for information 
on insulation of dissimilar metals, when repairs 
are made using magnesium alloys. 


4-833. DAMAGE REPAIRABLE BY REPLACE- 
MENT. Extensive damage, such as the loss of a 
major portion of a floor panel necessitates replace- 
ment of the damaged part. Any number of isolated 
repairs are permitted in the floor panels without 
requiring panel replacement. 


4-384. CABIN FLOOR PANELS. H-21 


4-335. TYPE OF CONSTRUCTION. (See figure 
4-54.) The ten cabin floor panels, located at sta- 
tions 101.820 through 383.725, are of sandwich- 
type construction. A typical panel is 0.750 inch 
thick and consists of a three-ply 0.063 inch thick 
top face of birch plywood; a honey-combed core, 
0.624 inch thick, of impregnated four ounce cotton 
cloth; and a three-ply 0.063 inch thick bottom face 
of mahogany plywood. The four edges of the panel 
are bound by a 0.063 inch thick reinforcement of 
poplar wood, bonded to the core and overlapped by 
the top and bottom face. The adjacent edges of all 
panels are further protected by a rubbing strip of 
three-ply mahogany plywood. The panel is assem- 
bled with Penacolite glue, Type G-1131, Koppers 
Inc. and the top surface of each panel is coated 
with a walkway compound. Cargo tie-down fittings 
are inserted at convenient locations and attach- 
ment to the floor frame supports is made with 
washer head screws (AN525) through the rub- 
bing strip and edge reinforcement. 


4-336. NEGLIGIBLE DAMAGE. Negligible 
damage is that damage which can be permitted to 
exist as is, or be corrected by a simple procedure 
such as the removal of small damaged areas, with- 
out placing restrictions on flight. See figure 4-80 
for dimensions of trimmed allowable holes. Neg- 
ligible damage to the cargo tie-down fittings must 
be limited to nicks and scratches not to exceed 
0.040 inch in depth after burnishing, and should 
not contain any rough surfaces or burrs. The 
burnished area must clear all bolts, rivets and 
radii by at least 0.750 inch. 


4-337. DAMAGE REPAIRABLE BY PATCH- 
ING. Damage more extensive than that classified 
as negligible should be repaired as shown in figure 
4-54. Small holes, whose trimmed diameters are 
less than 1.50 inches, may be repaired by using a 
plug-type patch as shown for the typical repair of 
small holes in figure 2-5. When the trimmed diam- 
eter of the core is less than 0.500 inch, no core 
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Notes 


A, FOR TYPICAL REPAIRS TO FLOOR 
PANELS (1, 2, 3 AND 4) SEE APPEN- 
DIX II, FIGURE B-1 

B, FOR NEGLIGIBLE DAMAGE INFORMA- 


TION ON FLOOR PANELS (1, 2, 3 AND 
4, SEE FIGURE 4-80, NOTES A. 
THROUGH F, 


C, FOR NEGLIGIBLE DAMAGE INFORMA- 
TION ON CABIN FLOOR PANELS (5, 6 
AND 7), SEE FIGURE 4-80, NOTE F, 

D, SRL-—INDICATES SPECIFIC REPAIR LO- 
CATION 

E. ALL DIMENSIONS ARE SHOWN ІМ 
INCHES UNLESS OTHERWISE NOTED 


REFER TO NOTE D. 


Specific Figure 
Repair No. 


Nomenclature 


1 FWD FLOOR PANEL PANEL 

STA 2 AFT FLOOR PANEL PANEL B-1* 

48.74 3 AFT FLOOR PANEL PANEL B-l* 
4 AFT FLOOR PANEL PANEL B-1* 
5 CABIN FLOOR PANEL PANEL 4-54 
6 CABIN FLOOR PANEL PANEL 4-54 
7 CABIN FLOOR PANEL PANEL 4-54 
8 FLOOR BEAM RH CHORD—WEB 4-54 
9 FLOOR BEAM LH CHORD—WEB 4-54 


10 FLOOR FRAME ANGLE — WEB 4-54 
11 FLOOR FRAME ANGLE ~ WEB 4-54 
12 FLOOR FRAME ANGLE—WEB 4-54 
13 FLOOR FRAME CAP—WEB 
TORQUE BOX САР-УЕЗ 


*SEE APPENDIX II 


Figure 4-54. Floor Panel and Floor Support Repairs—H-21 (Sheet 1 of 11) 
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Section IV T.O. 1H-21-3 


STA 


359.975 
25% 


5ТА 
311.810 


Notes 

А, FOR NEGLIGIBLE DAMAGE IN- 
FORMATION ON CABIN FLOOR 
PANELS (1 THROUGH 7), SEE 
FIGURE 4-80, NOTE F, 

B. SRL — INDICATES SPECIFIC 
REPAIR LOCATION 

С. ALL DIMENSIONS ARE SHOWN 
IN INCHES UNLESS OTHER- 
WISE NOTED 


SE REFER TO NOTE B. 


SRL, 


359.975 


Specific Figure 
Repair No. 


CABIN FLOOR PANEL 
CABIN FLOOR PANEL 
CABIN FLOOR PANEL 
CABIN FLOOR PANEL 
CABIN FLOOR PANEL 
CABIN FLOOR PANEL 
CABIN FLOOR PANEL 
FLOOR FRAME ANGLE —WEB 
FLOOR FRAME ANGLE ~ WEB 
FLOOR FRAME FRAME 
FLOOR SUPPORT CHANNEL 


1 
2 
3 
4 
5 
6 
7 
8 
9 
0 
1 


rerum 


Figure 4-54. Floor Panel and Floor Support Repairs—H-21 (Sheet 2 of 11) 
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T.O. 1H-21-3 Section IV 


Notes 


А. FOR GENERAL REPAIR NOTES RE- 
FER TO SECTION I 

B, REPLACE VERTICAL STIFFENERS 
IN PATH OF REPAIR 

С. ALL DIMENSIONS ARE SHOWN IN 
INCHES UNLESS OTHERWISE 
NOTED 


AN470AD6—MIN 5 
RIVETS EACH SIDE 
OF DAMAGE, ALL LEGS 
OF T-REINFORCEMENT. 
USE EXISTING RIVET 
LOCATIONS 


AN470AD4—MIN 2 
ROWS OF RIVETS. 
MAX PITCH—0.687 
ROW DISTANCE—0.500 


AN470AD4 
MAX PITCH—1.250 


LH FLOOR BEAM 


AN470AD4—MIN 5 
RIVETS ON OVERLAP. А 
USE EXISTING КІУЕТ Repair Parts 
LOCATIONS STIFFENER REINFORCEMENT—0.065 Y 
ANGLE REINFORCEMENT—0.072 Y 
STIFFENER FILLER—0.050 жж 

WEB REPLACEMENT.—0.025 * 

WEB REINFORCEMENT—0.032 * 
ANGLE REINFORCEMENT—0.040 * 
ANGLE REPLACEMENT—0.072 Y 
T-REINFORCEMENT—0.095 Y 
T-FILLER—0.094 * 

WEB REPLACEMENT—0.025 * 
T-FILLER—0.094 * 

WEB REINFORCEMENT—0.032 * 


ROWS OF RIVETS. Y SAE 4130 NORMALIZED STEEL 
MAX PITCH—0.687 жж 245-Т ALCLAD ALUMINUM 
ROW DISTANCE—0.500 Ж 75S-T ALCLAD ALUMINUM 


AN470AD6—SAME 
1 PATTERN AS REIN- 
FORCEMENT (6) 


AN470AD4—MIN 2 


LEE 


AN470AD5—MIN 4 
RIVETS EACH SIDE 
OF DAMAGE USE 
LOCATIONS = AN470AD6—MIN 8 
RIVETS EACH SIDE 
OF DAMAGE. USE 
EXISTING RIVET 
LOCATIONS 


Figure 4-54. Floor Panel and Floor Support Repairs—H-21 (Sheet 3 of 11) 
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Section IV 


AN470AD6 
SAME RIVET LOCATION 
AND PATTERN AS 

REINFORCEMENT (17) 


AN470AD6—MIN 7 à 
RIVETS PER ROW EACH — — 2 
SIDE OF DAMAGE. USE 


EXISTING RIVET 
LOCATIONS 


REFER TO 
NOTE B. 


AN470AD6—MIN 3 

RIVETS EACH LEG D, 
ON OVERLAP. USE 
EXISTING RIVET 
LOCATIONS 


AN470AD4 
MAX PITCH—0.687 


AN470AD6—MIN 3 


RIVETS EACH ROW EACH 
SIDE OF DAMAGE. USE 
EXISTING RIVET LOCATIONS, 


AN470AD6—MIN 8 
RIVETS EACH SIDE 
OF DAMAGE. USE 
EXISTING PITCH 


ROW DISTANCE—0.500 


T.O. 1H-21-3 


AN470AD6—MIN 7 STA 
~ RIVETS EACH SIDE 

OF DAMAGE. USE 

EXISTING PITCH 


AN470AD4 
MAX PITCH—1.250 


Ж 


2 Les 


AN470AD6—MIN 8 
RIVETS EACH SIDE 
OF DAMAGE. USE 
ORIGINAL RIVET 
LOCATIONS 


AN470AD4—MIN 
2 ROWS. 

MAX PITCH—0.625 
ROW DISTANCE—0.500 


AN470AD6—MIN 7 
RIVETS EACH SIDE 
OF DAMAGE. USE 
EXISTING RIVET 
LOCATIONS 


Notes Repair Parts 
FOR GENERAL REPAIR NOTES REFER 
TO SECTION I 
THE INSTALLATION OF THE COVER 
REINFORCEMENT (7) IS MADE OVER 
AND WITH REPAIRS TO THE BODY 
SKIN 
ALL DIMENSIONS ARE SHOWN IN 
INCHES UNLESS OTHERWISE NOTED 


ANGLE REINFORCEMENT —0. 083 v 
CHORD REINFORCEMENT —0. 120 v 
CHORD REPLACEMENT ~ + * 

WEB REPLACEMENT —0.025 * 

ANGLE REINFORCEMENT —0. 083 У 

WEB REINFORCEMENT —0.032* 

COVER REINFORCEMENT —0,091 * 
COVER REPLACEMENT —0,081 * 

ANGLE REPLACEMENT —0,072 ж 
ANGLE REPLACEMENT —0,072 * 

LOWER CAP REINFORCEMENT —0. 051 жж 
WEB REPLACEMENT —0. 020 ж 

LOWER CAP FILLER —0, 040 ** 

WEB REINFORCEMENT —0, 025 жж 
STIFFENER FILLER—0, 025 ж 

STIFF ENER REINFORCEMENT —0.065 7 
жж 24S-T ALCLAD ALUMINUM 

ж 755-Т ALCLAD ALUMINUM 

w SAE 4130 NORMALIZED STEEL 

+ SAME MATERIAL AS ORIGINAL 


^ 


= o— к к юк юке 
Cu U br O «O0 DD JC Ui о bä ra 


AN470AD6—MIN 3 

RIVETS EACH SIDE OF 
DAMAGE. BOTH LEGS OF 
CAP REINFORCEMENT. 
USE EXISTING RIVET 
LOCATIONS 


Figure 4-54. Floor Panel and Floor Support Repairs—H-21 (Sheet 4 of 11) 
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T.O. 1H-21-3 Section IV 


AN470AD4—MIN 8 
RIVETS EACH SIDE 

OF DAMAGE. 

MAX PITCH — 0.687 
ROW DISTANCE — 0.500 


AN470AD5 —MIN 4 

RIVETS EACH SIDE 
OF DAMAGE, ADD 
TWO RIVETS BETWEEN 
EXISTING LOCATIONS 


Repair Parts 
1, FRAME REINFORCEMENT — 0.032 ж 
2. FRAME FILLER — 0.032 ж 
жж 245-T ALCLAD ALUMINUM 


Notes 

A. FOR GENERAL REPAIR NOTES REFER TO SECTION 
I 

B. THIS REPAIR IS TYPICAL FOR THE FRAME AT 
STATION 279.50 AND THE FRAME AT STATION 
319.50 

C. ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS 
OTHERWISE NOTED 


Figure 4-54. Floor Panel and Floor Support Repairs—H-21 (Sheet 5 of 11) 
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Section IV 


|. 
2 
3 
4 
5 
6. 
7: 
8 
9 
10. 
"I 
12 


13. 
14. 


AN470AD4—MIN 2 
ROWS OF RIVETS. 
MAX PITCH—0.687 
ROW DISTANCE—0.500 


AN470AD5—MIN 6 
RIVETS EACH SIDE 
OF DAMAGE. 

MAX PITCH—0.80, 


Repair Parts š 


REINFORCEMENT ANGLE—0.025 ** 
САР REINFORCEMENT—0.051 жж 
INTERCOSTAL FILLER—0.020 ж 
INTERCOSTAL REINFORCEMENT—0.025 Жж 
CAP FILLER—0.040 ** 

WEB REPLACEMENT—0.020 жж 

CAP НІЛЕК--0.040 жж 

WEB REINFORCEMENT—0.025 жж 
САР REINFORCEMENT—0.051 жж 
ANGLE КЕІМЕОКСЕМЕМТ--0.051 * 
WEB REINFORCEMENT—0.040 ** 
WEB REPLACEMENT—0.032 * 
ANGLE REINFORCEMENT—0.049 V 
ANGLE REPLACEMENT—0.040 ж 
жж 245-T ALCLAD ALUMINUM 

* 755-Т ALCLAD ALUMINUM 

Y SAE 4130 NORMALIZED STEEL 

Т SAME MATERIAL AS ORIGINAL 


AN470AD5—MIN 3 
MAX PITCH—0.875 


RIVETS ON OVERLAP. 


T.O. 1H-21-3 


AN470AD4—MIN 2 
ROWS OF RIVETS. 
MAX PITCH—0.687 


AN470AD5—MIN 2 ROW DISTANCE—0.500 


RIVETS ON OVERLAP. 
APPROX PITCH—0.88 


AN470AD5 
APPROX PITCH—0.82 


Notes 


A, FOR GENERAL REPAIR NOTES 
REFER TO SECTION I 

В, ALL DIMENSIONS ARE SHOWN 
IN INCHES UNLESS OTHERWISE 
NOTED 


AN470AD4 
MAX PITCH—0.625 : 
ROW DISTANCE—0.500 . 


AN470AD4—ADD 3 
RIVETS TO SECURE 
12 


AN470AD5—MIN 3 
RIVETS EACH ROW 


EACH LEG OF ANGLE. : 
EACH SIDE OF DAMAGE, 25 
MAX PITCH—0.750 


Figure 4-54. Floor Panel and Floor Support Repairs—H-21 (Sheet 6 of 11) 


T.O. 1H-21-3 Section IV 


AN470AD6—MIN 4 
RIVETS EACH LEG 
OF ANGLE, EACH 
SIDE OF DAMAGE. 
MAX PITCH—0.750 


Repair Parts 


STIFFENER REINFORCEMENT—0.064 * 

STIFFENER FILLER—O0.051 жж 

WEB REINFORCEMENT—0.040 жж 

ANGLE FILLER—0.024 ** 

ANGLE REINFORCEMENT—0.072 ** 

WEB REPLACEMENT—0.032 ** 

**245-T ALCLAD ALUMINUM 
*75S-T ALCLAD ALUMINUM 


Si РЭ 


AN470AD6—MIN 4 
RIVETS EACH LEG OF 
ANGLE EACH SIDE 
OF DAMAGE. 

MAX PITCH—0.750 


AN470AD4—MIN 2 ROWS 
OF RIVETS AROUND DAMAGE. 
MAX PITCH—0.625 

ROW DISTANCE—0.500 


Notes 


A, FOR GENERAL REPAIR NOTES RE- 
FER TO SECTION I 

B. AN470AD4 RIVETS THROUGH REIN- 
FORCEMENT (3) AND REPLACE- 
MENT (6) ARE LOCATED TO HAVE 
A 0.750 MIN PITCH 

C, ALL DIMENSIONS ARE SHOWN IN 
INCHES UNLESS OTHERWISE 
NOTED 


Figure 4-54. Floor Panel and Floor Support Repairs—H-21 (Sheet 7 of 11) 
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Section IV 
Repair Parts 

1. WEB REINFORCEMENT — 0.032* 
2: WEB REPLACEMENT — 0.025* 
3. ANGLE REINFORCEMENT — 0.032 жж 
4. ANGLE REPLACEMENT — 0.025 ** 
5. FRAME REINFORCEMENT — 0,032 ** 
6. FRAME FILLER — 0.032 ж 


* 75S-T ALCLAD ALUMINUM 
** 245-T ALCLAD ALUMINUM 


АМ470Ар4-МІМ 8 
RIVETS EACH SIDE 

OF DAMAGE. 

MAX PITCH — 0.687 
ROW DISTANCE — 0.500 
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EFER TO 


NOTE B, 


T.O. 1H-21-3 


AN470AD4—MIN 4 


RIVETS EACH SIDE 


OF DAMAGE, 


MAX PITCH — 0.500 


FRAME 


RIVETS EACH SIDE 

OF DAMAGE. ADD 
TWO RIVETS BETWEEN 
EXISTING LOCATIONS 


AN470AD5—MIN 5 


RIVETS EACH SIDE OF 
DAMAGE. ADD 3 RI- 
VETS BETWEEN EXIST- 


ING LOCATION 


LOCATIONS 


STA 
279.50 


Notes 


AN470AD5-USE 
EXISTING RIVET 


FOR GENERAL REPAIR NOTES REFER TO 


SECTION I 

THIS REPAIR IS APPLICABLE TO 
FRAME AT STATION 139.50 AND 
FRAME AT STATION 319.50 

THIS REPAIR IS APPLICABLE TO 
FRAME AT STATION 179.50 AND 
FRAME AT STATION 319.50 


THE 
THE 


THE 
THE 


ALL DIMENSIONS ARE SHOWN IN INCHES 


UNLESS OTHERWISE NOTED 


Figure 4-54. Floor Panel and Floor Support Repairs—H-21 (Sheet 8 of 11) 


mmm 


T.O. 1H-21-3 Section IV 


REPAIR FOR DAMAGE GREATER THAN 
4,0 IN ONE DIRECTION ONLY 


SECTION THROUGH 
REFER TO NOTE A. WIDTH OF ASSEM- 
BLED REPAIR 


REFER TO NOTE B. 


OVAL PLUG PATCH DIMENSIONS 


A* B c D 


SMALL PATCH 1.50 2.250 1.50 0.750 
LARGE PATCH 2.0 3.250 2.50 1.750 


* APPROX SIZE OF UNTRIMMED DAMAGE STA 
383.725 


REFER TO NOTE A. 


Now DISTANCE 
MIN 0.375 

STA. 
359.875 


STA 
311.810 


> 


FACE GRAIN OF PLYWOOD REPAIR TO RUN 
SAME DIRECTION AS ORIGINAL STRUCTURE 
ASSEMBLY ALL JOINTS WITH PENACOLITE 
GLUE, TYPE G-1131 (KOPP) REFER TO 
PARAGRAPH 1-29 OF THIS HANDBOOK FOR 
BONDING PROCEDURES 

THESE REPAIRS ARE APPLICABLE TO THE 
TEN CABIN FLOOR PANELS LOCATED AT 
STATIONS 101.82 THROUGH 383,725 

FOR ADDITIONAL INFORMATION ON REPAIR 
OF WOODEN STRUCTURES REFER TO THE 


Repair Parts GENERAL MANUAL FOR STRUCTURAL RE- 
1. PANEL РАТСН-0,063 BIRCH PLYWOOD PAR 420 Ағар SE 
2. CORE REPLACEMENT -—0.624 COTTON HONEYCOMB Н, REFER ТО GSEGRIONGNMID КОН СЕЕ 
3. INSERT—0,624 WIDE,x LENGTH—RESIN-IMPREGNATED SEEGIFIGATION OF SALA PARTS 
Ge E COMPLETED REPAR BY APPLYING 
, 
4, PANEL DOUBLER—0,250 BIRCH PLYWOOD Tah Se, PE disc т 
Notes CORDANCE WITH SPEC AN-P-69. APPLY 
A. INSERT NO. 4 AN545 SCREWS SPACED A MIN WALKWAY COMPOUND, SPEC MIL-C-5044, 
OF 1.00 APART TYPE П, CLASS I ТО TOP OF FLOOR ON RE- 
B. ALL SCARF JOINTS TO BE A MIN OF 0.750 PAIRED AREA, PER SPEC MIL-C-5050 
LONG EXCEPT AS NOTED 1, REFER TO PARAGRAPHS 4-326 THROUGH 4-339 
C. ALL DIMENSIONS ARE IN INCHES UNLESS FOR A DESCRIPTION OF ALL FLOOR PANELS 
OTHERWISE NOTED AND CLASSIFICATIONS OF DAMAGE 


Figure 4-54. Floor Panel and Floor Support Repairs—H-21 (Sheet 9 of 11] 
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Section IV 


REFER TO NOTE A. 


H 


БЫ 


= 
D 
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4.0 MAX DIA 


STA 
53.3 (45-554 Notes 


ALL DIMENSIONS ARE IN INCHES UNLESS OTHER- 
WISE NOTED 

FACE GRAIN OF PLY WOOD REPAIR TO RUN SAME 
DIRECTION AS ORIGINAL STRUCTURE 
ASSEMBLY ALL JOINTS WITH PENACOLITE GLUE, 
TYPE G-1131, (KOPP), REFER TO PARAGRAPH 
1-29 FOR BONDING PROCEDURES 

THESE REPAIRS ARE APPLICABLE TO THE TEN 
CABIN FLOOR PANELS LOCATED AT STATIONS 
101.82 THROUGH 383,725 , 

FOR ADDITIONAL INFORMATION ОМ REPAIR OF 
WOODEN STRUCTURES REFER TO THE GENERAL 
MANUAL FOR STRUCTURAL REPAIR, Т,О, 1- 
lA-1, SECTION XII = 

REFER TO APPENDIXI FOR MATERIAL SPECI- 
FICATION OF REPAIR PARTS 

FINISH COMPLETED REPAIR BY APPLYING TWO 
COATS OF SEALER, FEDERAL SPEC TT-F-336. 
PLYWOOD FACES TO BE IN ACCORDANCE WITH 
SPEC MIL-P-6070APPLY WALKWAY COMPOUND, 
MIL-C-5044, TYPE II, CLASSI TO TOP OF FLOOR 
ON REPAIRED AREA, PER SPEC MIL-C-5050. RE- 
FER TO PARAGRAPH 1-188 FOR APPLICATION OF 
WALKWAY MATERIALS 

REFER TO PARAGRAPHS 4-326 THROUGH 4-339 
FOR A DESCRIPTION OF ALL FLOOR PANELS 
AND CLASSIFICATIONS OF DAMAGE 


REPAIR FOR DAMAGE TO ONE 
FACE AND CORE ONLY 


T.O. 1H-21-3 


Repair Parts 


FACE-CORE REPLACEMENT—0.063 PLUS DEPTH OF 
CORE CUT-OUT, BIRCH PLYWOOD, SPEC MIL-P-6070 
CORE REPLACEMENT -0. 624 THICK COTTON HONEYCOMB 
(USP) 

INSERT-0.624 WIDE x LENGTH COTTON CLOTH, SPEC 
MIL-C-005646, IMPREGNATE WITH LOW PRESSURE LAM- 
INATING RESIN, SPEC MIL-R-7575 р 

STRIP REPLACEMENT -0.630 х 1.50 x LENGTH, YELLOW 
POPLAR, SPEC MIL-P-6071 

FACE REPLACEMENT-0.063 BIRCH PLYWOOD, MIL-P- 
6070 


STATEN 


383.725 
<> 


° STA 
o E à 359,975 
Ч 5ТА 
311.810 
^ 
88. 
239.50 
Notes 


ALL SCARF JOINTS TO EE A MIN OF 0,750 LONG 
EXCEPT AS NOTED 


5 


MIN SCARF LENGTH 3.0 < 
62 REFER TO NOTE 2. 


—.Ó9ə 
(1 


27) 


REPAIR FOR DAMAGE ТО EDGES 
EEE TISSE 


Figure 4-54. Floor Panel and Floor Support Repairs—H-21 (Sheet 10 of 11) 


"m 


FLATTEN REMAINDER 
OF FLANGE 


MIN RADIUS—0.09 


AN470AD4—MIN 4 
RIVETS EACH SIDE 
OF DAMAGE. 

MAX РІТСН--0.375 


Notes 


FOR GENERAL REPAIR NOTES RE- 


FER TO SECTION I 

SHOP HEAD OF RIVETS MUST BE 
ON INSIDE OF CHANNEL 

LIP ENDS OF REINFORCEMENT 
FLANGES TO A MIN HEIGHT OF 
0.250 


REINFORCEMENTS (2 AND 3) NEST 
INSIDE RESPECTIVE ORIGINAL 
CHANNEL 

ALL DIMENSIONS ARE SHOWN IN 
INCHES UNLESS OTHERWISE 
NOTED 


T.O. 1H-21-3 Section IV 


Repair Parts 
CHANNEL FILLER—0.025 Ж 


[B 
2. CHANNEL REINFORCEMENT—0.032 Ж 
3. CHANNEL REINFORCEMENT—0.032 * 
4. CHANNEL FILLER—0.025 Ж 
: Ж 755-1 ALCLAD ALUMINUM 
'AN470AD4—MIN 35 
RIVETS. TWO ROWS. 
MAX PITCH—0.500 
ROW DISTANCE—0.375 
REFER TO NOTE B. 
STA 
359.975 


FLATTEN FLANGES 
AN470AD4—MIN 4 
RIVETS EACH SIDE 


OF DAMAGE. 
MAX PITCH—0.375 


AN470AD4—MIN 12 
RIVETS, 4 ROWS EACH 
SIDE OF DAMAGE. 
MAX PITCH—0.500 
ROW DISTANCE—0.375 


REFER TO NOTE B. 


MIN RADIUS—0.09 


AN470AD4—USE 
EXISTING RIVET 
LOCATIONS 


Figure 4-54. Floor Panel and Floor Support Repairs—H-21 (Sheet 11 of 11) 
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Section IV 
Paragraphs 4-338 to 4-349 


replacement is necessary. Refer to paragraph 1-29 
for information on bending procedures. 


4-338. DAMAGE REPAIRABLE BY INSER- 
TION. Damage to any panel more extensive 
than that classified as negligible and covering an 
area greater than a four-inch length in any one 
direction, may be repaired as shown in figure 4-54. 


4-339. DAMAGE NECESSITATING REPLACE- 
MENT. Extensive damage such as in the loss of 
a major portion of a floor panel necessitates re- 
placement of the damaged part. Any number of 
isolated repairs are permitted without neces- 
sitating replacement. 


4-840. CABIN FLOOR PANELS.H-21A, H-21B, 
H-21C 


4-341. TYPE OF CONSTRUCTION. (See figures 
4-39 and 4-55.) The ten cabin floor panels, lo- 
cated at stations 101.820 through 383.725, are of 
sandwich-type construction. A typical panel is 
0.750 inch thick and consists of a top skin which 
is rigidized 6-WL, and made from 0.032 inch thick 
248 alloy; a core which is honey combed 0.250 
inch cell and made from 0.002 inch thick 3S alu- 
minum foil, density 4.3 pounds per cubic foot; and 
a bottom skin of smooth 0.016 inch thick 75S al- 
loy. The edges of the floor where secured to the 
body structure are reinforced throughout their 
length by a formed channel of 0.040 inch thick 
248 alloy having an insert of mahogany. The 
channel is bonded to the inside of the top and bot- 
tom skins. Other edges of the panels are sealed 
with Epon-type adhesive. Tie-down fittings are 
contained in the panels by being secured to a ma- 
hogany insert which is bonded to the panel. Cargo 
rails are mounted angularly to the top face. 


4-342. NEGLIGIBLE DAMAGE. Negligible 
damage is that damage which can be permitted 
to exist as is, or be corrected by a simple pro- 
cedure, such as removing dents and stop-drilling 
cracks, without placing restrictions on flight. 
Small holes 0.125 inch or smaller in the top face 
of a panel should be filled with Palmer 610 or 
611-type adhesive, until surface is flush with 
rigidized pattern. Several fillings may be neces- 
sary in order to allow the adhesive to harden. 
Negligible damage to the cargo tie-down fittings 
must be limited to nicks and scratches not to ex- 
ceed 0.040 inch in depth after burnishing, and 
should not contain any rough surfaces or burrs. 
The burnished area must clear all bolts by at least 
0.750 inch. 


4-343. DAMAGE REPAIRABLE BY PATCH- 
ING. Damage more extensive than that classi- 
fied as negligible should be repaired as shown in 
figure 4-55. 


4-344. DAMAGE REPAIRABLE BY INSER- 
TION. Damage to any panel more extensive than 
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that classified as negligible and covering an area 
greater than a four-inch length in any one direc- 
tion may be repaired as shown in figure 4-55. 


4-345. DAMAGE NECESSITATING REPLACE- 
MENT. Extensive damage, such as in the loss of 
a major portion of a panel, or a damage cut out 
entailing a cargo tie-down fitting, necessitates re- 
placement of the panel assembly. 


4-346. NOSE ENCLOSURE. 


4-347. ТҮРЕ OF CONSTRUCTION. (See figure 
4-68.) The nose enclosure is a riveted frame- 
work consisting of formed channels and angles 
of 248 alloy representing Z- and Hat-sections. The 
formed parts are either riveted or spotwelded 
together to form sections of the framework, and 
the sections, in turn, are riveted or bolted together 
to form the enclosure. A removable access door 
of the same type construction is fitted as part of 
the enclosure in the front and center of the assem- 
bly. The frame sections are fitted with synthetic 
and natural rubber seal strips, and removable 
formed caps of 24S alloy are bolted to the frame 
sections to facilitate panel replacement. Trans- 
parent plastic panels 0.100 inch thick, with the 
exception of the lower forward right and left 
panels of 0.150 inch thick Plexiglas, are installed 
in the frame openings. A laminated glass panel 
assembly, made of two sheets of 0.1094 inch thick 
plate glass and a core of 0.080 inch vinyl, is in- 
stalled as a pilot's window. The enclosure is bolted 
to the forward part of the body structure, with 
the most forward part of the enclosure beginning 
at station 29.0. 


4-348. NEGLIGIBLE DAMAGE. Negligible 
damage is that damage which can be permitted to 
exist as is, or be corrected by a simple procedure 
such as stop-drilling cracks and the removal of 
small dents and damaged areas, without placing 
restrictions on flight. See figure 4-68 for infor- 
mation on the removal of scratches and the repair 
of cracks in the transparent plastic panels. See 
figure 4-81 for examples of negligible damage to 
the formed metal parts of the nose enclosure. 
Refer to the General Manual for Structural Re- 
pair, T.O. 1-1A-1, Section XI, for information on 
transparent plastic. Any damage to the pilot’s 
window necessitates replacement. 


4-349. DAMAGE REPAIRABLE BY PATCH- 
ING. Damage more extensive than that classi- 
fied as negligible to the formed metal parts of 
the nose enclosure may be repaired as shown in 
Appendix II, figure B-3 or, for specific locations, 
as shown in figure 4-68. See figure 4-68 for accept- 
able repairs to the transparent plastic panels and 
refer to the General Manual for Structural Re- 
pair, T.O. 1-1A-1, Section XI, for general informa- 
tion on transparent plastic. 


T.O. 1H-21-3 Section IV 


p 


STA 
159.5 


Notes 


FOR TYPICAL REPAIRS TO FLOOR 
PANELS (1, 2, 3 AND 4) SEE APPEN- 
DIX II, FIGURE B-1 

FOR NEGLIGIBLE DAMAGE INFORMA- 
TION ON FLOOR PANELS (1, 2, 3 AND 
4), SEE FIGURE 4-80, NOTES A. 
THROUGH F, 

FOR NEGLIGIBLE DAMAGE INFORMA- 
TION ON CABIN FLOOR PANELS (5, 6 
AND 7), SEE FIGURE 4-80, NOTE F. 
SRL-INDICATES SPECIFIC REPAIR LO- 
CATION 

ALL DIMENSIONS ARE SHOWN IN’ 
INCHES UNLESS OTHERWISE NOTED 


Specific Figure 
No. 


Nomenclature Repair 


FWD FLOOR PANEL PANEL 
AFT FLOOR PANEL PANEL B-1* 
AFT FLOOR PANEL PANEL B-1* 
AFT FLOOR PANEL PANEL ` B-1* 
CABIN FLOOR PANEL PANEL 4-55 
CABIN FLOOR PANEL PANEL 4-55 
CABIN FLOOR PANEL PANEL 4-55 
FLOOR BEAM RH CHORD—WEB 4-54 
FLOOR BEAM LH CHORD—WEB 4-54 
FLOOR FRAME ANGLE—WEB 4-54 
FLOOR FRAME ANGLE-—WEB 4-54 
FLOOR FRAME ANGLE-—WEB 4-54 
FLOOR FRAME САР ~ WEB 4-54 
TORQUE BOX CAP-WEB 


*SEE APPENDIX II 


Figure 4-55. Floor Panel and Floor Support Repairs—H-21A, H-21B, H-21C (Sheet 1 of 4) 
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Section IV T.O. 1H-21-3 


co оо ооо og 
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A99. 


Notes 6 55 


FOR NEGLIGIBLE INFORMATION ON 5 
CABIN FLOOR PANELS (1 THROUGH oe Oe 
7), SEE FIGURE 4-80 

SRL-INDICATES SPECIFIC REPAIR 4 
LOCATION 

ALL DIMENSIONS ARE SHOWN IN 
INCHES UNLESS OTHERWISE NOTED 


STA 
383.725 


STA 
359.975 


“отд 
311.810 


Nomenclature Specific Repair 


CABIN FLOOR PANEL 
CABIN FLOOR PANEL PANEL 4-55 
CABIN FLOOR PANEL PANEL 4-55 
CABIN FLOOR PANEL PANEL 4-55 


CABIN FLOOR PANEL PANEL 4-55 
CABIN FLOOR PANEL PANEL 4-55 
CABIN FLOOR PANEL PANEL 4-55 
FLOOR FRAME ANGLE—WEB 4-54 
FLOOR FRAME ANGLE—WEB 4-54 
FLOOR FRAME FRAME 4-54 


FOOD ANDOU > Q tD — 


-- 


FLOOR SUPPORT CHANNEL 4-54 


REFER TO NOTE B. 


со 909 оосу 


оо 


Figure 4-55. Floor Panel and Floor Support Repairs—H-21A, H-21B, H-21C (Sheet 2 of 4) 
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Figure 4-55. Floor Panel and Floor Support Repairs—H-21A, H-21B, H-21C (Sheet 3 of 4) 
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Notes 
A, DRILL 0.125 DIA HOLE EACH CORNER AND TRIM 
REFER TO DAMAGE ALONG CENTERLINE OF VALLEY TO 
NOTE B. RADIUS OF HOLE 
B. TOP FACE REINFORCEMENT MAY BE SAME 
MATERIAL AS ORIGINAL OR FLAT SHEET ALU- 
REFER TO MINUM, EDGES OF REINFORCEMENT ARE CUT 
TO ALLOW THEIR NESTING IN VALLEYS OF RIGID- 
REPAIR PROCEDURE IZED PATTERN, FLAT SHEETS MAY BE PEENED 
OVER SO EDGES WILL NEST IN VALLEYS 
С. HOLES NOT EXCEEDING 1.250 IN ANY ONE DI- 
RECTION MAY BE REPAIRED BY FILLING WITH 
EPON VI ONLY 
D, UPON COMPLETION OF REPAIR, TREAT BOTTOM 
FACE OF PANEL AS FOLLOWS: 
1, REMOVE OIL AND GREASE WITH NAPH- 
THA, FEDERAL SPEC TT-N-97 
2. APPLY MINIMUM TWO COATS OF ZINC- 
CHROMATE PRIMER SPEC MIL -P-6889 
RADIUS—REFER 3. APPLY WALKWAY COMPOUND IN AC- 
TO NOTE A. CORDANCE WITH THE PROCEDURE IN 
PARAGRAPH 1-188 
E, ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS 
OTHERWISE NOTED 
27 Repair Procedure 
a. Refer to Note A, 
b. Remove core 0,500 back from all edges of top and 
bottom faces, 
Repair Parts е; Вопа either the top er bottom reinforcement to panel 
with Epon-type adhesive, Epon VI (SHCH) 
I. TOP FACE REINFORCEMENT—0.032** d. Fill damage cut-out with Chrysler C-14 Epon-type ad- 
2. BOTTOM FACE REINFORCEMENT—0.016* hesive mixed with Perlite (CMCD) 
3. CHANNEL REPLACEMENT—0.040 2450 ALCLAD e. Bond remaining reinforcement to panel. 
4. EDGE REINFORCEMENT REPLACEMENT—0.750 x f, Refer to Note D. 
1.0 END-GRAIN MAHOGANY USAF SPEC 15058 
* 75S-T ALCLAD 
** 24S.T ALCLAD 
1 
1 527 REFER ТО 
МОТЕ В. 
REFER ТО 
МОТЕ В. 
КЕҒЕК ТО 
REPAIR PROCEDURE 
RADIUS—REFER 
TO NOTE A. 
RADIUS—REFER 
TO NOTE A. 
REFER TO 


REPAIR PROCEDURE 


Figure 4-55. Floor Panel and Floor Support Repairs—H-21A, H-21B, H-21C (Sheet 4 of 4) 
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4-350. DAMAGE REPAIRABLE BY INSER- 
TION. Complete or composite damage, as de- 
scribed in paragraphs 1-16 and 1-17, to the 
formed metal parts of the nose enclosure may be 
repaired as shown in Appendix II, figure B-3 or, 
for specific locations, as shown in figure 4-68. See 
figure 4-68 for acceptable repairs to the trans- 
parent plastic panels and refer to the General 
Manual for Structural Repair, T.O. 1-1A-1, Sec- 
tion XI, for general information on transparent 
plastic. 


4-351. DAMAGE NECESSITATING REPLACE- 
MENT. Extensive damage, such as the loss of a 
major portion of a section of the enclosure or 
numerous isolated repairs, necessitates replace- 
ment of the damaged part. Refer to the General 
Manual for Structural Repair T.O. 1-1A-1, Sec- 
tion III, for acceptable methods of repairing or 
replacing spotwelds. 


4-352. ACCESS DOORS AND PANELS. 


4-358. GENERAL. (See figure 4-56.) Only those 
doors, hatches, fairing and cowling whose com- 
plexity of design and large size warrant a classi- 
fication of damage will be treated in the follow- 
ing paragraphs. The rescue and cabin doors, 
engine hatch, forward and aft pylon cowling, and 
the dorsal fairing will be discussed, and reference 
made to applicable repair figures. 


Note 


Small removable or hinged access panels 
or doors should be replaced if the damage 
is more extensive than permitted in a 
Negligible Damage figure in that section 
of the handbook where they are grouped. 


4-354. RESCUE DOOR. H-21, H-21A 


4-355. TYPE OF CONSTRUCTION. (See figure 
4-69.) The rescue door consists of a framework 
of formed Z-sections and angles to which are riv- 
eted an inner and an outer skin. The door is made 
entirely of 24S alloy, with the exceptions of the 
outer skin of magnesium alloy and a central push- 
out panel of 0.080 inch thick Plexiglas. A bulb- 
type rubber seal is cemented to the edge strip and 
contacts the body skin. Fittings, riveted to the top 
and bottom of the door, encompass a track riveted 
to the body structure. 


4-356. NEGLIGIBLE DAMAGE. Negligible 
damage is that damage which can be permitted to 
exist as is, or be corrected by a simple procedure, 
such as stop-drilling cracks and the removal of 
small dents and damaged areas, without placing 
restrictions on flight. See figures 4-9, 4-80, and 
4-81 for examples of negligible damage to the skins 
and formed parts. Negligible damage to fittings 
must be limited to nicks and scratches not to ex- 
ceed 0.040 inch in depth after burnishing and 
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should not interfere with the operation of the 
door. The burnished area must clear all bolts, 
radii, and rivets by at least 0.750 inch. 


4-357. DAMAGE REPAIRABLE BY PATCH- 
ING. Damage more extensive than that classified 
as negligible should be repaired as shown in 
Appendix II, figures B-1 and B-3. For examples of: 
repairs in specific locations, see figure 4-58. 


4-358. DAMAGE REPAIRABLE BY INSER- 
TION. Complete or composite damage, as de- 
scribed in paragraphs 1-16 and 1-17, may be re- 
paired as shown in Appendix II, figures B-1 and 
B-3. For examples of repairs in specific locations, 
see figure 4-58. 


4-359. DAMAGE NECESSITATING REPLACE- 
MENT. Extensive damage, such as the loss of a 
major portion of an inner or outer skin, or a large 
section of a door, necessitates replacement of the 
skin or the complete door. Where replacement is 
made, pick up all original rivet locations and use 
the same alloy rivets in the next larger diameter. 


Note 


Refer to paragraph 1-148 for informa- 
tion on rivet substitution and cherry 
rivet designations. Refer to paragraph 
1-218 for information on treating dis- 
similar metals when the magnesium al- 
loys in the door are being reworked. 


4-360. CABIN DOOR. H-21, H-21A 


4-361. TYPE OF CONSTRUCTION. (See figure 
4-58.) The cabin door consists of a framework 
of formed Z-sections and angles to which are 
riveted an inner and an outer skin. The door is 
made entirely of 248 alloy, with the exception of 
the outer skin of magnesium alloy and a central 
push-out panel of 0.080 inch thick Plexiglas. A 
bulb-type rubber seal is cemented to the edge strip 
and contacts the body skin. Fittings, riveted to the 
top and bottom of the door, encompass a track 
riveted to the body structure. 


4-362. NEGLIGIBLE DAMAGE. Negligible 
damage is that damage which can be permitted to 
exist as is, or be corrected by a simple procedure, 
such as stop-drilling cracks and the removal of 
small dents and damaged areas, without placing 
restrictions on flight. See figures 4-9, 4-80, and 
4-81 for examples of negligible damage to the 
skins and formed parts. Negligible damage to fit- 
tings must be limited to nicks and scratches not 
to exceed 0.040 inch in depth after burnishing, and 
should not interfere with the operation of the door. 
The burnished area must clear all bolts, radii, and 
rivets by at least 0.750 inch. 


4-368. DAMAGE REPAIRABLE BY PATCH- 
ING. Damage more extensive than that classified 
as negligible should be repaired as shown in 
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Appendix II, figures B-1 and В-3. For examples of 
repairs in specific locations, see figure 4-58. 


4-364. DAMAGE REPAIRABLE BY INSER- 
TION. Complete or composite damage, as de- 
scribed in paragraphs 1-16 and 1-17, may be re- 
paired as shown in Appendix II, figures B-1 and 
B-3. For examples of repairs in specific locations, 
see figure 4-58. 


4-865. DAMAGE NECESSITATING RE- 
PLACEMENT. Extensive damage, such as the 
loss of a major portion of an inner or outer skin, 
or a large section of a door, necessitates replace- 
ment of the skin or the complete door. Where re- 
placement is made, pick up all original rivet loca- 
tions and use the same alloy rivets in the next 
larger diameter. 


Note 


Refer to paragraph 1-148 for informa- 
tion on rivet substitution and cherry 
rivet designations. Refer to paragraph 
1-218 for information on treating dis- 
similar metals when the magnesium al- 
loys in the doors are being reworked. 


4-366. RESCUE DOOR. H-21B, H-21C 


4-367. TYPE OF CONSTRUCTION. (See figure 
4-59.) The rescue door is a molded unit con- 
sisting, primarily, of a honeycomb core of plastic- 
impregnated Fiberglas, encased by an inner and 
an outer shell, of laminated plastic-impregnated 
Fiberglas. A push-out panel of 0.080 inch thick 
Plexiglas is located centrally on the door. A bulb- 
type rubber seal is attached to the edge of the door 
and contacts the body skin. Fittings, attached to 
the top and bottom of the door, encompass a track 
riveted to the body structure. 


4-368. NEGLIGIBLE DAMAGE. Negligible 
damage is that damage or distortion which can be 
permitted to exist as is, or can be corrected by a 
simple procedure, such as stop-drilling cracks and 
the removal of small dents and damaged areas, 
without placing restriction on flight. Slight voids 
or small wrinkles not affecting an area of more 
than five per cent of any one shell are considered 
negligible damage. 

4-869. DAMAGE REPAIRABLE BY PATCH- 
ING. Damage more extensive than that classified 
as negligible of a type affecting one or more lam- 
inations, but not completely through, may be re- 
paired as shown in Appendix II, figures B-4 and 
I B-12. 

4-370. DAMAGE REPAIRABLE BY INSER- 
TION. Damage to the door of a type completely 
through all laminations of a shell may be repaired 
1 as shown in Appendix II, figures B-4 and B-12. 
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4-871. DAMAGE NECESSITATING RE- 
PLACEMENT. Damage resulting in the loss of 
a major portion of a shell that cannot be repaired 
in accordance with the preceding paragraphs ne- 
cessitates replacement. 


4-372. CABIN DOOR. H-21B, H-21C 


4-373. TYPE QF CONSTRUCTION. (See figure 
4-59.) The cabin door is a rectangular-shaped 
unit consisting, primarily, of a honeycomb core of 
plastic-impregnated Fiberglas, encased by an inner 
and an outer shell of laminated plastic-impreg- 
nated Fiberglas. A push-out panel of 0.080 inch 
thick Plexiglas is located centrally on the door. A 
bulb-type rubber seal is attached to the edges of 
the door and contacts the body skin. Fittings, at- 
tached to the top and bottom of the door, encom- 
pass a track riveted to the body structure. 


4-374. NEGLIGIBLE DAMAGE. Negligible 
damage is that damage or distortion which can be 
permitted to exist as is, or can be corrected by a 
simple procedure, such as stop-drilling cracks and 
the removal of small dents and damaged areas, 
without placing restrictions on flight. Slight voids 
or small wrinkles not affecting an area of more 
than five per cent of any one shell are considered 
negligible damage. 


4-375. DAMAGE REPAIRABLE BY PATCH- 
ING. Damage more extensive than that classified 
as negligible of a type affecting one or more lam- 
inations, but not completely through, may be re- 
paired as shown in Appendix II, figures B-4 and 
B-12. 


4-376. DAMAGE REPAIRABLE BY INSER- 
TION. Damage to the door of a type completely 
through all laminations of a shell may be repaired 
as shown in Appendix II, figures B-4 and B-12. 


4-377. DAMAGE NECESSITATING REPLACE- 
MENT. Damage resulting in the loss of a major 
portion of a shell that cannot be repaired in ac- 
cordance with the preceding paragraphs necessi- 
tates replacement. 


4-378. ENGINE HATCH. 


4-379. TYPE OF CONSTRUCTION. (See figure 
4-60.) The engine hatch consists of a pair of 
removable panels beginning at station 444.500 
and extending to station 522.500. A typical panel 
consists of a skin of 7075-T6 alloy to which are 
riveted reinforcements of formed angle and Hat- 
sections of 2024-T4 alloy and stringers of extruded 
angle-section of 2024-T4 alloy. A circular cutout in 
each panel permits passage of the engine exhaust 
shroud. Gussets of flat 7075-T6 alloy sheet are 
riveted to the four corners and center points on 
the top and bottom edges, where strap and bracket 
assemblies are installed, to attach the panels to 
the body structure. 


Changed 15 December 1958 
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Notes 

REFER TO THE GENERAL MANUAL FOR 
STRUCTURAL REPAIR, Т. О. 1-1А-1 
SECTION П, FOR ACCEPTABLE METHODS 
OF REPAIRING PLEXIGLAS 

SEE APPENDIX II, FIGURES B-1 AND B-2 
FOR TYPICAL REPAIRS OF ACCESS 
PANELS 

SEE FIGURES 4-9, 4-81 AND 8-2 FOR 
NEGLIGIBLE DAMAGE INFORMATION ON 
BODY SKIN, FORMED SECTIONS AND EX- 
TRUSIONS 


13 Nomenclature 


Section IV 


" Figure 
Specific Repair No. 


COCKPIT SLIDING WINDOWS 


EMERGENCY ENTRANCE PANELS 


RESCUE DOOR 

FORWARD PYLON COWLING 
EMERGENCY ESCAPE PANELS 
ACCESS PANELS 

DORSAL FAIRING 

AFT PYLON COWLING 
ENGINE HATCH DOORS 


ENGINE HATCH REMOVABLE KEEL 


CABIN ENTRANCE STEP 
MAIN CABIN DOOR 
CONTROLS ACCESS PANELS 


INSTRUMENT CONSOLE ACCESS PANEL 


REFER TO NOTE A, 

REFER TO NOTE A, 

SKIN, Z-SECTION, AND EDGE STRIP 
SKIN, ANGLE AND STIFFENER 
REFER TO NOTE A, 

REFER TO NOTE B, 

SKIN, CHANNEL AND CAP 
SKIN, STRIP AND STIFFENER 
SKIN AND FRAME 

WEB, CHORD AND SKIN 

TUBE 

SKIN AND Z-SECTION 

REFER TO NOTE B, 

REFER TO NOTE A, 


Figure 4-56. Access Doors and Panels—H-21, H-21A 
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CS AD 


A, REFER TO THE GENERAL MANUAL FOR STRUC- her 


TURAL REPAIR, T.O. 1-1А-1, SECTION ХІ, FOR 
ACCEPTABLE METHODS OF REPAIRING PLEXI- 
GLAS 

B, SEE APPENDIX II, FIGURES B-1 AND B-2 FOR 1 
TYPICAL REPAIRS OF ACCESS PANELS 

C, SEE FIGURES 4-9, 4-81 AND 8-2 FOR NEGLI- 
GIBLE DAMAGE INFORMATION ON BODY SKIN, 
FORMED SECTIONS AND EXTRUSIONS 


Nomenclature Specific Repair 
COCKPIT SLIDING WINDOWS REFER TO NOTE A, 
2 EMERGENCY ENTRANCE PANELS REFER TO NOTE A, 25 
3 RESCUE DOOR SKIN, Z-SECTION, AND EDGE STRIP 4-59 
4 FORWARD PYLON COWLING SKIN, ANGLE, AND STIFFENER 4-6] 
5 EMERGENCY ESCAPE PANELS REFER TO NOTE B, = 
6 ACCESS PANELS REFER TO NOTE B, = 
7 DORSAL FAIRING SKIN, CHANNEL, AND CAP 4-61 
8 AFT PYLON COWLING SKIN, STRIP, AND STIFFENER 4-61 
9 ENGINE HATCH DOORS SKIN AND FRAME 4-59 
10 ENGINE HATCH REMOVABLE KEEL WEB, CHORD AND SKIN 4-34 
11 CABIN ENTRANCE STEP TUBE 6-15 
12 MAIN CABIN DOOR TYPICAL B-1, B-3 
13 CONTROLS ACCESS PANELS REFER TO NOTE В, 4-57 


14 INSTRUMENT CONSOLE ACCESS PANEL REFER TO NOTE A, ёо 


Figure 4-57. Access Doors and Panels—H-21B, Н-21С 
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АМ470Б4 
МАХ PITCH—0, 875 
ROW DISTANCE —0. 625 


990990000 0000 


CR156C4 
MAX PITCH—1. 250 


CR156C5 
МАХ PITCH—0. 750 


CR156C4 
MAX PITCH—0, 563 
ROW DISTANCE — 0.438 


Repair Parts 

INSIDE SKIN REINFORCEMENT —0. 025%% 
Z REINFORCEMENT —0, 025: 
Z REINFORCEMENT —0, 051** 
OUTSIDE SKIN REPLACEMENT —0. 0204 
OUTSIDE SKIN REINFORCEMENT —0. 0254 
EDGE STRIP REINFORCEMENT —0. 051** 
INSIDE SKIN REPLACEMENT —0. 016** 
SKIN-Z REINFORCEMENT —0, 040%* 
ж» INDICATES 245-Т ALCLAD ALUMINUM 

STA % INDICATES MAGNESIUM MG-AL-FS-1 
335, 693 —— —À 


AN470B5 
MIN 12 RIVETS 
EACH SIDE OF 
DAMAGE. 

MAX PITCH—0, 750 


со JC um La м н 


. 


CR157C4 
MAX PITCH—0, 563 
Notes ROW DISTANCE— 0, 438 
A. ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS 
OTHERWISE NOTED 


B, FOR GENERAL REPAIR NOTES REFER TO SEC- 
TION I 

C, REPLACE DAMAGED SECTIONS OF THE RUBBER 
SEAL WITH RUBBER BULB SPEC MIL-R-6855, TYPE 
П, AND ATTACH TO DOOR USING REPLACEMENTS 
OF 0.020 ** FOR ORIGINAL STRIP 

D, REINFORCEMENTS (3 AND 6) ARE INSERTED INSIDE 
THE RESPECTIVE ORIGINAL STRUCTURE 


Figure 4-58. Rescue and Cabin Door Repairs—H-21, H-21A 
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RESCUE DOOR CABIN DOOR 
(REFER TO NOTES B. AND C.) (REFER TO NOTES A, AND C.) 
EEE PTE 
EE TE 


Notes 


A, FOR INFORMATION ON TYPE OF CONSTRUCTION, AND 
DAMAGE CLASSIFICATIONS OF THE CABIN DOOR, RE- 
FER TO PARAGRAPHS 4-372 THROUGH 4-377 

В. FOR INFORMATION ON TYPE OF CONSTRUCTION, AND 
DAMAGE CLASSIFICATIONS OF THE RESCUE DOOR, 
REFER TO PARAGRAPHS 4-366 THROUGH 4-371 

C. TYPICAL REPAIRS TO THE FIBERGLAS DOORS MAY 
BE MADE AS SHOWN IN APPENDIX II, FIGURES B-4 
AND B-12 


Figure 4-59. Rescue and Cabin Door Repairs—H-21B, H-21C 
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AN470AD4 
MAX PITCH—0.625 
ROW DISTANCE—0.500 


AN470AD4—MIN 3 
RIVETS PER ROW IN 
ALL LEGS OF FRAME. 
MAX PITCH—1.00 


AN426AD5—MIN 3 
RIVETS EACH SIDE 
OF DAMAGE IN 
THIS AREA. 

MAX PITCH—1.00 
ROW DISTANCE—0.563 


Notes N 
A. FOR GENERAL REPAIR NOTES, 4 
REFER TO SECTION I AN426AD5—MIN 5 RIVETS 
B. ALL DIMENSIONS ARE SHOWN IN EACH SIDE OF DAMAGE. INSERT 
INCHES UNLESS OTHERWISE ADDITIONAL RIVETS BETWEEN REFER TO 
EXISTING LOCATIONS TO SECURE A NOTE С 


ROW DISTANCE OF 0.563 
MAX PITCH—1.00 


NOTED 
C. NESTS INSIDE ORIGINAL FRAME 


Repair Parts 


l. SKIN REINFORCEMENT —0, 032% 

2. FILLER—0, 032** 

3. FILLER-—0.032** 

4, FILLER REPLACEMENT —0. 032 t 

5. FRAME REINFORCEMENT AND SKIN 

REPLACEMENT —0. 040%% 

6. SKIN REPLACEMENT —0, 025* 

7. FRAME FILLER—O, 032** 

8. FRAME REINFORCEMENT —0, 040%% 
9, SKIN REINFORCEMENT —0, 032* 

AN470AD5—MIN 16 

RIVETS EACH SIDE 0. SKIN REINFORCEMENT —0, 032* 


OF DAMAGE. *75S-T ALCLAD ALUMINUM 
MAX РЇТСН--1.00 **245-T ALCLAD ALUMINUM 
+SAME MATERIAL AS ORIGINAL 


AN470AD4 
MAX РЇЇСН--1.00 


AN470AD4 
MAX PITCH—0.625 
ROW DISTANCE—0.500 


Figure 4-60. Engine Hatch Repairs 
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4-380. NEGLIGIBLE DAMAGE. Negligible 
damage is that damage which can be permitted 
to exist as is or be corrected by a simple proce- 
dure, such as stop-drilling cracks and the removal 
of small dents and damaged areas, without plac- 
ing restrictions on flight. See figures 4-9, 4-81, 
and 8-2 for examples of negligible damage to skin, 
formed parts, and extruded sections. Negligible 
damage to the strap and bracket assemblies on 
the hatch and to the latch assemblies on the body 
structure must be limited to nicks and scratches 
not to exceed 0.040 inch in depth after burnish- 
ing and should not interfere with the removal or 
installation of the hatch. The burnished areas 
must clear all bolts, radii, and rivets by at least 
0.750 inch. 


4-881. DAMAGE REPAIRABLE BY PATCH- 
ING. Damage more extensive than that classi- 
fied as negligible should be repaired as shown in 
Appendix II, figures B-1 through B-3. For exam- 
ples of repairs in specific locations, see figure 
4-60. Partial damage to an extrusion, as described 
in paragraph 1-15, is repairable by patching. 


Note 


Refer to paragraph 1-218 for informa- 
tion on insulation of dissimilar metals, 
when making repairs involving steels and 
aluminum alloy. 


4-382. DAMAGE REPAIRABLE BY INSER- 
TION. Complete or composite damage, as de- 
scribed in paragraphs 1-16 and 1-17, may be re- 
paired as shown in Appendix II, figures B-1 
through B-3. For examples of repairs in specific 
locations, see figure 4-60. See figure 8-1 for dimen- 
sions of formed insertions of extrusions. 


4-383. DAMAGE NECESSITATING REPLACE- 
MENT. Extensive damage, such as the loss of a 
major portion of a hatch or numerous isolated 
repairs, necessitates replacement of the damaged 
part. Where replacement is made, pick up all 
original rivet locations and use the same alloy 
rivets in the next larger diameter. See figure 8-1 
for dimensions of formed extrusion replacements. 


4-384. REPLACEMENT OF LATCH RETAIN- 
ING RIVET. To reduce the possibility of failure 
of the retaining rivet for the engine hatch latch 
hinge pins and subsequent loosening of the hatch 
latches, replacement of the retaining rivet should 
be made in accordance with the information in the 
following paragraphs. 


4-385. MATERIAL REQUIRED. This list in- 
cludes the materials required for installation of 
engine hatch latch hinge pins. 


Rivet AN427F2-8 


Drill rod 0.36 in lg, 0.062 in dia, coml, an- 
nealed carbon steel—mw ult 
ts 90,000 pounds 

Primer Zinc-chromate Spec MIL-P-6889 
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4-386. EQUIPMENT REQUIRED. This list in- 

cludes the equipment required for the removal and 

installation of the engine hatch latch hinge pins. 
Hand tools AR 


4-387. RIVET REPLACEMENT PROCEDURE. 
Replace the rivet as follows: 

a. Remove the left-hand and the right-hand 
engine hatch doors from the helicopter. 

b. Remove the AN426AD2 rivet from each of 
the six latch assemblies on each door. 

c. Replace the existing rivets with AN427F2-8 
rivets. 

d. Peen or stake the new rivets in place with 
the flush head placed toward the inboard side of 
the latch strap assemblies. 


Note 


If AN427F2-8 rivets are not available, 
use a 0.36 inch length of 0.062 inch diam- 
eter, commercial, annealed carbon steel 
drill rod having a minimum ultimate 
tensile strength of 90,000 psi. Install the 
drill rod wet with zinc-chromate primer, 
and lock in place by peening both ends. 


4-388. FAIRING AND COWLING. 


4-389. GENERAL. (See figure 4-61.) The fair- 
ing and cowling consist of the forward pylon 
cowling at stations 70.000 through 119.500, the 
dorsal fairing at stations 407.830 through 
603.810, and the aft pylon cowling at stations 
598.580 through 628.820. 


4-889А. FAIRING AND COWLING. 

H-21, H-21A 
4-390. TYPE OF CONSTRUCTION. (See figure 
4-61.) The fairing and cowling represent two 
different shapes and alloy applications as follows: 


4-390A. The forward and aft pylon cowling is, 
basically, the same type of construction and ma- 
terial. Each set consists of three individual sec- 
tions, a front and two sides. A section of cowling 
consists of a formed skin of 2024-T4 alloy sheet to 
which are spotwelded formed stiffeners of angle, 
channel and Z-section, and doublers of flat sheet. 
The cowling is made of 2024-T4 alloy, with the ex- 
ception of the sponge rubber seals cemented to the 
inner and lower edges of the forward pylon sec- 
tions. Spring and receptacle-type fasteners are 
riveted to the edges of all sections of the cowling 
to facilitate removal. 


4-390B. The dorsal fairing at station 407.830 con- | 
sists of four V-shaped individual sections, basi- 

cally the same shape and type of construction, and 
covered with either 2024-T4 alloy or magnesium. 
See figure 4-7 for skin gages and alloy. A typical 
section consists of two pieces of skin, having a 
formed channel riveted to the top, and formed 
transverse frames riveted or Spotwelded to the 
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JOGGLE EACH A CR157C4 - MIN 2 


SIDE - 0.020 


CR157C4 
MAX PITCH - 1,00 


FORWARD PYLON COWLING 
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ROWS OF RIVETS, 
MAX PITCH - 0.500 
ROW DISTANCE - 0,500 


CR157C4 - MIN 3 
RIVETS EACH SIDE 
OF DAMAGE, 

MAX PITCH - 1,00 


Repair Parts 


CAP-SKIN PATCH—0, 032 x 

CHANNEL FILLER —0, 065** 

CHANNEL REINFORCEMENT —0, 025%% 
STIFFENER REINFORCEMENT —0. 032** 
ANGLE REINFORCEMENT-—0, 032** 
ANGLE REPLACEMENT —0, 025** 

SEAL REPLACEMENT —0, 125" 

SKIN STIFFENER FILLER—0, 045%% 
SKIN PATCH—0, 025%% 


өт Та» te 


` Со - O` оын 


**24S-T ALCLAD ALUMINUM 
* MAGNESIUM-SPEC QQ-M-44 COND A 
* SAME MATERIAL AS ORIGINAL 


AFT PYLON 
COWLING 


AN470AD4 - MIN 4 
RIVETS PER ROW EACH 
SIDE OF DAMAGE, 

MAX PITCH - 0.625 


AN470AD5 - MIN 7 
RIVETS THIS LEG OF 
REINFORCEMENT EACH 
SIDE OF DAMAGE, USE 
EXISTING SPOTWELD 
LOCATIONS 


AN470AD5 - MIN 3 
RIVETS EACH SIDE 


STA STA STA 


70. 00 119.50 407.83 OF DAMAGE 
AN426AD5 - MIN 3 
RIVETS EACH SIDE AN470AD4 - MIN 2 
OF DAMAGE RIVETS EACH SIDE 
OF DAMAGE, 
TM MAX PITCH - 1, 250 


REFER TO 
NOTE B, 


FOR GENERAL REPAIR NOTES REFER TO 
SECTION I 

SEAL REPLACEMENT IS MADE FROM 0.125 
IN. THICK EXTRUDED RUBBER SHEET, 
SPECIFICATION MIL-C-3133, CLASS PN- 


42FF, AND ATTACHED TO COWLING USING AN470AD4 - MIN 2 
3MEC971 CEMENT (MIM) ROWS OF RIVETS, ee 
ALL DIMENSIONS ARE SHOWN IN INCHES MAX PITCH - 0, 687 


UNLESS OTHERWISE NOTED ROW DISTANCE - 0.500 
MODELS H-21B AND H-21C SKIN IS FIBER- . 
GLAS, SEE APPENDIX II, FIGURE B-4, FOR 

TYPICAL REPAIRS 


Figure 4-61. Fairing and Cowling Repairs (Sheet 1 of 3) 
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Repair Parts 
l. WIRE MESH REPLACEMENT C—-0.105 DIA, 56S ALUMINUM 
OXY-ACETY- 2. STIFFENER REINFORCEMENT —0, 032** 
LENE WELD. 3. REINFORCEMENT STRIP REINFORCEMENT —0, 032** 
REFER TO 4, REINFORCEMENT STRIP REPLACEMENT —0, 025%% 
NOTE D. 5. SKIN REPLACEMENT —0; 020** 
d 6. SKIN REINFORCEMENT —0, 025x%% 
LL WIRE MESH **24S-T ALCLAD ALUMINUM 
REPLACEMENT, 


TO BE CUT 
TO OVERLAP 
CUT-OUT —0. 500 


1,00 EE 1 


REFER TO NOTE E, 


603,81 


AN470AD4--MIN 6 
RIVETS EACH SIDE 
OF DAMAGE, USE 
EXISTING SPOTWELD 


70.0 LOCATIONS AND ADD 
THREE NEW LOCATIONS 
2 EACH SIDE OF DAMAGE 
AN470AD5 —MIN 4 
RIVETS IN OVERLAP, 
MAX PITCH—0, 750 
AN470AD4—MIN 4 
RIVETS EACH SIDE OF 
STIFFENER REINFORCEMENT, | 
MAX PITCH—1, 250 
Notes 
A, FOR GENERAL REPAIR NOTES REFER TO 
SECTION I 
B, REPLACE FASTENERS USING TWO AN470AD4 
RIVETS REFER ТОЛ 
C. ALL DIMENSIONS ARE SHOWN IN INCHES UN- NOTE B. 


LESS OTHERWISE NOTED 


D, FOR INFORMATION ON WELDING PRACTICES REPLACE FASTENER, 


REFER TO THE GENERAL MANUAL FOR STRUC- AN470AD4—MIN 2 USE AN470AD4 š 
TURAL REPAIR, Т.О, 1-lA-1, SECTION Ш ROWS OF RIVETS, RIVETS, DRILL 0.312 

Е, MODELS H-21B AND H-21C SKIN IS FIBERGLAS. MAX PITCH—1, 00 DIA HOLE FOR 
REFER TO APPENDIX П, FIGURE B-4 FOR ROW DISTANCE --0, 650 FASTENER 


TYPICAL REPAIRS 


Figure 4-61. Fairing and Cowling Repairs (Sheet 2 of 3) 
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MODIFICATION OF UPPER RH COWLING 
PART NO. 2288021 TO ENSURE SUFFIC- 
IENT CLEARANCE FOR PASSAGE OF FLIGHT 


AN470AD4 — USE CONTROL RODS 
EXISTING RIVET 
LOCATIONS TRIM REINFORCEMENT RING 


PART NO, 22S8021-52 AS SHOWN 
IF CONTROL ROD CLEARANCE IS LESS 
THAN 0, 18 


FLANGE 0.190 
4 SIDES 


CUT OUT SECTION OF REINFORCEMENT 
RING, PART NO, 2258021-51 FOR A 
LENGTH OF 1.60 


AFT PYLON COWLING 


REMOVE EXISTING 
RIVETS AS NECESS- 
ARY TO LOCATE GUS- 

SET (1) N 


DORSAL FAIRING 
603.81 


MODIFICATION OF FAIR- 
ING AND COWLING TO PRE- 
VENT CHAFING OF BODY 
SKIN (TYPICAL) 


FWD PYLON COWLING 


Repair Parts 


1. GUSSET **, 0.19 x 2. 10 x 0.30 

2. CHAFING STRIP, 0.0312х 1.0 
SHEET NEOPRENE, SPEC MIL-R-6885 
**INDICATES 245-Т ALCLAD ALUMINUM 


Notes 
A. ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS 
OTHERWISE NOTED 2 
B. FOR GENERAL REPAIR NOTES REFER TO SECTION 
I 


INSTALL CHAFING STRIP ON ALL 
INSIDE EDGES OF ALL FAIR- 

ING AND COWLING USING 
GENERAL PURPOSE ADHESIVE 
CONFORMING TO MIL -C -5092, 
TYPE 2 


Figure 4-61. Fairing and Cowling Repairs (Sheet 3 of 3) 
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Section IV 
Paragraphs 4-391 to 4-395E 


sides of the skin. A Hat-section channel is spot- 
welded to the lower edges, for the length of the 
section, and a formed cap is riveted to the top 
of the skins. Longitudinal stringers of extruded 
angle-section are riveted to the inside of the skin, 
each side. The front section of fairing has a cut- 
out in the skin, each side, which contains a mesh 
of 0.105 inch diameter aluminum wire on a one 
inch pitch. The second section of fairing has 
punched-out louvres in the skin, each side. The 
fairing is made of 2024-T4 alloy, with the excep- 
tion of some of the skins and caps of magnesium 
and aluminum wire in the mesh. Spring and recep- 
tacle-type fasteners are riveted to the edge of all 
sections of the fairing to facilitate removal. 


4-3931. NEGLIGIBLE DAMAGE. Negligible 
damage is that damage which can be permitted 
to exist as is, or be corrected by a simple proce- 
dure such as stop-drilling cracks and the removal 
of small dents and damaged areas, without placing 
restrictions on flight. See figures 4-9, 4-81, and 
8-2 for examples of negligible damage to the skin, 
formed parts, and extruded sections. 


4-392. DAMAGE REPAIRABLE BY PATCH- 
ING. Damage more extensive than that defined 
as negligible should be repaired as shown in Ap- 
pendix II, figures B-1 through B-3. Partial damage 
to an extrusion, as described in paragraph 1-15, is 
repairable by patching. Refer to the General Man- 
ual for Structural Repair, T.O. 1-1A-1, Section III 
when repairing spotweld assemblies by riveting. 
For the repair of damages in specific locations, see 
figure 4-61. 


Note 


Refer to paragraph 1-218 for informa- 
tion on insulation of dissimilar metals, 
when making repairs involving magne- 
sium and aluminum alloys. 


4-393. Damage to the body skin by the chafing 
action of the fairing or cowling may be prevented 
by applying a cork-rubber type sealing tape, AF 
Stock No. 6600-856600, Class 04-B, to the crimped 
edges of the fairing and cowling. 


4-394. DAMAGE REPAIRABLE BY INSER- 
TION. Complete or composite damage, as de- 
scribed in paragraphs 1-16 and 1-17, may be re- 
paired as shown in Appendix II, figures B-1 
through Dä See figure 4-61 for examples of re- 
pairs in specific locations. See figure 8-1 for di- 
mensions of formed extrusion insertions. 


4-395. DAMAGE NECESSITATING REPLACE- 
MENT. Extensive damage such as the loss of a 
major portion of a section of cowling or fairing 
or numerous skin repairs, necessitates replace- 
ment of the damaged part. See figure 8-1 for 
dimensions of formed replacements correspond- 
ing to the die number of the original extrusion. 
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Refer to the General Manual for Structural Re- 
pair, T.O. 1-1A-1, Sections III and VIII, for ac- 
ceptable methods of replacing spotwelds with 
rivets, and the repair or replacement of the fasten- 
ers found on the cowling and fairing. 


4-895А. FAIRING AND COWLING. 
H-21B, H-21C 


4-395B. TYPE OF CONSTRUCTION. (See figure 
4-61.) The fairing and cowling represents two 
different shapes and alloy applications. 


4-395C. The forward and aft pylon cowling is, 
basically, the same type of construction, except for 
the skin materials. Each set consists of three indi- 
vidual sections, a front and two sides. A section of 
cowling consists of a formed skin of 2024-T4 alloy 
sheet for the forward cowling, and a formed skin 
of Fiberglas for the aft cowling, to which are at- 
tached formed stiffeners of angle, channel, or Z- 
section, and doublers of flat sheet. The forward 
cowling is made completely of 2024-T4 alloy, while 
the aft cowling is made of 2024-T4 alloy and Fiber- 
glas, with the exception of the sponge rubber seals 
cemented to the inner and lower edges of the pylon 
sections. Spring and receptacle-type fasteners are 
riveted to the edges of all sections of the cowling 
to facilitate removal. 


4-395D. The dorsal fairing at station 407.830 con- 
sists of four V-shaped individual sections, basically 
the same shape and type of construction, and cov- 
ered with either 2024-T4 alloy, magnesium, or 
Fiberglas. See figure 4-7 for skin gages and mate- 
rials. A typical section consists of two pieces of 
skin, having a formed channel riveted to the top, 
and formed transverse frames riveted or spot- 
welded to the sides of the skin. A Hat-section chan- 
nel is spot-welded to the lower edges, for the 
length of the section, and a formed ca» is riveted 
to the top of the skins. Longitudinal stringers of 
extruded angle-section are riveted to the inside of 
the skin, each side. The first or front section of 
fairing has a cut-out in the skin, each side, which 
contains a mesh of 0.105 inch diameter aluminum 
wire on a one inch pitch. The second section of 
fairing has punched-out louvres in the skin each 
side. The first two sections of fairing are made of 
2024-T4 alloy with the exception of some skins and 
caps of magnesium, and aluminum wire in the cut- 
outs. The third and fourth sections of fairing are 
made of 2024-T4 alloy and have Fiberglas skins. 
Spring- and receptacle-type fasteners are riveted 
to the edges of all sections of the fairing to facili- 
tate removal. 


4-895E. NEGLIGIBLE DAMAGE. Negligible 
damage is that damage which can be permitted to 
exist as is, or be corrected by a simple procedure 
such as stop-drilling cracks and the removal of 
small dents and damaged areas, without placing 
restrictions on flight. See figures 4-9, 4-81, and 8-2 
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for examples of negligible damage to metal skin, 
formed parts, and extruded sections. 


4-395F. DAMAGE REPAIRABLE BY PATCH- 
ING. Damage more extensive than that defined 
as negligible should be repaired as shown in Ap- 
pendix II, figures B-1 through B-4. Partial damage 
to an extrusion as described in paragraph 1-15, is 
repairable by patching. Refer to General Manual 
for Structural Repair, T.O. 1-1A-1, Section III 
when repairing spotweld assemblies by riveting. 
For the repair of damages at specific locations, see 
figure 4-61. 
Note 


Refer to paragraph 1-218 for informa- 
tion on insulation of dissimilar metals, 
when making repairs involving magne- 
sium and aluminum alloys. 


4-395G. Damage to the body skin by the chafing 
action of the fairing or cowling may be prevented 
by applying a cork-rubber type sealing tape, AF 
Stock No. 6600-856600, Class 04-B, to the crimped 
edges of the fairing and cowling. 


4-395H. DAMAGE REPAIRABLE BY INSER- 
TION. Complete or composite damage, as de- 
scribed in paragraphs 1-16 and 1-17, may be re- 
paired as shown in Appendix II, figures B-1 
through B-4. See figure 4-61 for examples of re- 
pairs in specific locations. See figure 8-1 for di- 
mensions of formed extrusion inserts. 


4-3951. DAMAGE NECESSITATING RE- 
PLACEMENT. Extensive damage such as the 
loss of a major portion of a section of cowling or 
fairing, or numerous skin repairs, necessitates re- 
placement of the damaged part. See figure 8-1 for 
dimensions of formed replacements corresponding 
to the die number of the original extrusion. Refer 
to the General Manual for Structural Repair, 
T.O. 1-1A-1, Sections III and VIII, for acceptable 
methods of replacing spotwelds with rivets, and 
the repair or replacement of the fasteners found 
on the cowling and fairing. 


4-396. WINDOW AND DOOR FRAMING. 


4-397. GENERAL. (See figures 4-62 and 4-64.) 
The body structure contains integral jamb in- 
stallations for the rescue door at stations 119.500 
through 159.500, the entrance door at stations 
311.810 through 359.970, and integral framing 
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installations for the cabin windows on the left 
and right sides of the body structure, and the 
engine air outlet doors at stations 521.500 
through 562.000, on the left and right sides of the 
body structure. 


4-898. TYPE OF CONSTRUCTION. (See figures 
4-62 and 4-63.) The framing represents different 
Shapes and types of construction. 


4-398A. The rescue door jamb and the entrance 
door jamb are alike in shape, material, and method 
of construction. A typical jamb consists of a 
riveted upper forward and an upper aft coaming 
assembly made of a formed channel of 7075-T6 
alloy, shaped to the body structure cutout, and sup- 
ported by formed intercostals of 2024-T4 alloy. The 
inboard and outboard sides of the channel are sup- 
ported by an inner skin of 2024-T4 alloy and the 
outer body skin. A rain gutter of formed 2024-T4 
alloy is riveted to the coaming and an external aft, 
forward, and top gusset is riveted over coaming 
and body skin. The lower part of the joint installa- 
tion consists of forward and aft inner and outer 
plates of formed 7075-T6 alloy and a lower formed 
angle of 7075-T6 alloy. The plates are supported by 
formed angles and formers riveted to the body 
skin, which is riveted to the underside of the 
plates. Striker plates of SAE 4130 steel are 
bolted to forward and aft coaming of both jamb 
installations. 


4-398B. The cabin window frames for all windows 
are alike in material, shape, and method of con- 
struction. A typical installation consists of a 
flanged doubler, riveted to the body skin around 
the window cutout, and a formed frame, riveted 
to the inside of the doubler and further supported 
by formed clips attaching the frame to the body 
stiffeners. The frame, doubler, and clips are made 
of 2024-T4 alloy. 


4-398C. The engine air outlet framing installation 
consists of a one-piece formed frame having a 
Z-section with its outboard flange riveted to the 
inside of the body skin around the cutout. The 
frame is supported by formed formers, riveted to 
the body skin and frame section. A flat doubler is 
riveted to the outside of the body skin around the 
air outlet cutout. The frame, former, and doubler 
are made of 7075-T6 alloy. 


4-399. NEGLIGIBLE DAMAGE. Negligible 
damage is that damage which can be permitted to 
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TYPICAL SECTION THROUGH DOOR WINDOW FRAME 


ON THE RESCUE AND CABIN DOORS 


1 
2 
3 
4 
5 
6 
7 
8 


Nomenclature 


NOSE ENCLOSURE FRAMING 

CABIN AND RESCUE DOOR FRAMING 
CABIN WINDOW FRAMING 

DOOR WINDOW FRAMING 

CABIN DOOR TRACK 

AIR EXIT DOOR FRAMING 

RESCUE DOOR TRACK 

COCKPIT SLIDING WINDOW TRACK 


Section IV 


Notes 


A, SEE FIGURES 4-9 AND 4-81 FOR NEGLI- 
GIBLE DAMAGE INFORMATION ON BODY 
SKIN AND ‘FORMED SECTIONS 


Specific 
Repair 


HAT-SECTION AND CHANNEL 
PLATE, ANGLE AND SKIN 
FRAME, DOUBLER AND SKIN 
SKIN AND Z-SECTION 
NONREPAIRABLE 

SKIN, DOUBLER AND Z-SECTION 
NONREPAIRA BLE 
NONREPAIRABLE 


Figure 4-62. Window and Door Егатїлд--Н-21, Н-21А 
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Notes 
A, SEE FIGURES 4-9 AND 4-81 FOR NEGLI- 
GIBLE DAMAGE INFORMATION ON BODY 
SKIN AND FORMED SECTIONS 


Specific 
Repair 


Nomenclature 


NOSE ENCLOSURE FRAMING HAT-SECTION AND CHANNEL 4-68 
CABIN AND RESCUE DOOR FRAMING PLATE, ANGLE AND SKIN 4-65, 4-66 
CABIN WINDOW FRAMING FRAME, DOUBLER AND SKIN 4-64 
DOOR WINDOW FRAMING SKIN AND Z-SECTION 4-63 
CABIN DOOR TRACK NONREPAIRABLE - 

AIR EXIT DOOR FRAMING SKIN, DOUBLER AND Z-SECTION 4-67 
RESCUE DOOR TRACK NONREPAIRABLE —_ 
COCKPIT SLIDING WINDOW TRACK NONREPAIRABLE — 


соо AC um | Q) O) — 


Figure 4-63. Window and Door Framing—H-21B, H-21C 
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AN426AD4—MIN 3 RIVETS 
EACH SIDE OF DAMAGE, 
USE EXISTING LOCATIONS, 
AND ADD ADDITIONAL RIVETS, 
MAX PITCH—0, 438 
AN426A D3 

REPLACE ORIGINAL RIVETS 


AN470AD5—MIN 3 
RIVETS EACH SIDE 
OF DAMAGE, 

MAX PITCH-—0, 500 


AN426AD4—MIN 4 
RIVETS EACH SIDE 
OF DAMAGE, 

NU ЕН AN470AD4 


92438 МАХ РІТСН--0.625 
ROW DISTANCE—0. 500 


Notes 


FOR GENERAL REPAIR NOTES 
REFER TO SECTION I 

ALL DIMENSIONS ARE SHOWN IN 
INCHES UNLESS OTHERWISE 
NOTED 


Repair Parts 


. DOUBLER REINFORCEMENT —0. 040** 
. DOUBLER REPLACEMENT —0. 032** 
SKIN REPLACEMENT —0. 025* 
. FRAME FILLER —0. 032*% 
. SKIN REINFORCEMENT —0, 032* 
+ FRAME REINFORCEMENT —0, 040* 
ж755-Т ALCLAD ALUMINUM 
**24S-T ALCLAD ALUMINUM 


Figure 4-64. Cabin Window Frame Repairs 
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RESCUE DOOR FRAME REPAIRS 
AN470AD6—MIN 8 
RIVETS EACH SIDE 
OF DAMAGE, 

MAX РЇТСН--0, 750 
ROW DISTANCE -—0. 750 


AN470AD7 «REPLACE 
ORIGINAL RIVETS, MIN 5 


AN470A D6 
MAX PITCH—0, 750 

ROW DISTANCE— 

0.750 =] 


CR163C4 


0.750 


AN426AD3—MIN 3 ] 
RIVETS EACH SIDE 
OF DAMAGE 


RIVETS EACH SIDE OF DAMAGE Notes 


A, FOR GENERAL REPAIR NOTES REFER 
TO SECTION I 

B, ALL DIMENSIONS ARE SHOWN. IN 
INCHES UNLESS OTHERWISE NOTED 


МАХ PITCH—0, 625 
ROW DISTANCE- 


Repair Parts 


GUSSET REINFORCEMENT -0, 072** 
CHANNEL REINFORCEMENT 0. 081* 
CHANNEL-GUTTER-GUSSET FILLER-0, 136** 
INNER SKIN PATCH—0, 032** 
CHANNEL-INNER SKIN FILLER —0, 097** 
GUTTER REINFORCEMENT —0, 025%% 

*75S-T ALCLAD ALUMINUM 

**24S-T ALCLAD ALUMINUM 


Figure 4-65. Rescue Door Frame Repairs—H-21 
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Таны” 


Repair Parts 


ANGLE REINFORCEMENT -0. 025** 
PLATE-ANGLE REINFORCEMENT D. 072* 
FILLER-—0, 052%*% 

ANGLE FILLER-0.040** 

FILLER-—O0, 052%% 

PLATE FILLER—0, 064** 


*75S-T ALCLAD ALUMINUM 
ж%245-Т ALCLAD ALUMINUM 


AN470AD5—MIN 6 RIVETS 
AT THIS PITCH EACH 
SIDE OF DAMAGE, USE 
EXISTING LOCATIONS AND 
ADD ADDITIONAL RIVETS, 
MAX РІТСН--0.625 


REFER TO SECTION 
VIII FOR REPAIR 
OF LONGERON 


EXTRUSIONS 


AN470AD5—MIN 5 
RIVETS EACH SIDE 


T.O. 1H-21-3 


Notes 
A, FOR GENERAL REPAIR NOTES REFER TO 
SECTION I 
B. ALL DIMENSIONS ARE SHOWN IN INCHES 


UNLESS OTHERWISE NOTED 


AN470A D5 — 


1.250 


Figure 4-66. Cabin Door Frame Repairs—H-21 


Section IV 


USE EXISTING 
LOCATIONS. 
MAX PITCH- 
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AN470AD6—3 ROWS EACH 
SIDE, TWO ROWS TOP, 
MIN PITCH—0, 562 ІМ, 
ROW DISTANCE —0, 625 


AN470AD4 
MIN РІТСН--0.50 


AN470A D5 
MAX PITCH—1.50 


Repair Parts 


SKIN REINFORCEMENT -0, 081* 

SKIN REPLACEMENT -0, 051* 

DOUBLER REPLACEMENT -0,040* 

Z-REINFORCEMENT —0, 051** 

Z-FILLER —0. 040%% 

жж245-Т ALCLAD ALUMINUM 
*75S-T ALCLAD ALUMINUM 


AN470AD5—MIN 4 
RIVETS EACH SIDE 
OF DAMAGE IN 
EACH LEG OF 
REINFORCEMENT, 
MIN PITCH—0, 050 


Notes 


A, FOR GENERAL REPAIR NOTES RE- 
FER TO SECTION I 

B, ALL DIMENSIONS ARE SHOWN IN 
INCHES UNLESS OTHERWISE 
NOTED 


Figure 4-67. Air Outlet Frame Repairs 
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PTICAL REQUIREMENTS 
REPAIR FOR MINOR SCRATCHES OP AL 


REFER TO NOTES A. AND E. 
REECE Se 


ROTARY MOTION 
OVER A WIDE AREA 


Notes 


A. MINOR SCRATCHES MAY BE RE- 


PAIRED BY BUFFING AND POL- 
ISHING OVER A WIDE AREA TO 
PREVENT OPTICAL DISTORTIONS. 
RUB THE AFFECTED AREA WITH 
A SOFT CLEAN CLOTH MOIST- 
ENED WITH A MIXTURE OF KER- 
OSENE AND CHALK. CLEAN THE 
BUFFED OR P OLISHED AREA WITH 
A SOFT DRY CLOTH. AVOID PRO- 
LONGED BUFFING OR POLISHING 
IN A SMALL AREA AS THE HEAT 
GENERATED BY FRICTION CAN 
SOFTEN THE SURFACE WHICH 
WILL PRODUCE DISTORTION 


. CRACKS MAY BE REPAIRED BY 


DRILLING A 0.125 OR 0.187 DIA 
HOLE AT THE END OF THE 
CRACK AND THEN TRIMMING OR 
CUTTING OUT A TAPERED SHAL- 
LOW HOLE, MAINTAINING A DIS- 
TANCE OF 0.750 FROM THE 
CRACK. CUT A PATCH FROM 
TRANSPARENT PLASTIC OF THE 
SAME MATERIAL AS ORIGINAL, 
AND TO THE SAME TAPER AS 
HOLE, AND HAVING SUFFICIENT 
THICKNESS, WHEN FITTED IN 
THE HOLE, TO PROTRUDE AP- 
PROXIMATELY 0.062 ABOVE THE 
ORIGINAL SURFACE. HOT FORM 
THE PATCH TO THE TAPERED 
HOLE AND PERMIT IT TO COOL 
WHILE SEATED IN THE HOLE. 
REFER TO PARAGRAPH 1-100 
FOR INFORMATION ON CEMENT- 
ING OF ACRYLIC TRANSPARENT 
PLASTICS. AFTER CEMENT HAS 
CURED, REMOVE, BY FILING, 
MATERIAL FROM THE TOP OF 
THE PATCH, TO LEVEL WITH 
ORIGINAL STRUCTURE. BUFF AND 
POLISH THE TOP OF PATCH TO 
RESTORE TRANSPARANCY WITH 
NO DISTORTION AS DISCRIBED IN 
NOTE A. 


. THIS REPAIR IS NOT APPLICABLE 


FOR THE REPAIR OF HOLES 
GREATER THAN 6.0 IN LENGTH 
. HOLES MAY BE REPAIRED BY 
TRIMMING OR CUTTING THE AREA 
TO A ROUND OR OVAL-SHAPED 
HOLE HAVING TAPERED EDGES. 
CUT A REPLACEMENT FROM 


(ЕЗІ CRITICAL 
SEMI-CRITICAL 


ES NO OPTICAL 


ALL DIMENSIONS ARE 
MEASURED ALONG CON- 
TOUR OF PANEL , 


A 3.0 BORDER AROUND 
ALL PANELS WILL HAVE NO 
OPTICAL REQUIREMENTS 


REPAIR FOR CRACKS 
REFER TO NOTES 
B. AND F. 
" LH SIDE SHOWN 
RH SIDE — SEMI 
CRITICAL REQUIRE - 
MENTS 


6.0 11.0 
LH SIDE ONLY 


REPAIR FOR HOLES 
REFER TO NOTES 
TAPERED SHALLOW С.р. AND F. 
HOLE.REFER TO 
NOTE B. 
REPLAGENENR 
TRANSPARENT PLASTIC OF THE 
SAME MATERIAL AS ORIGINAL, 
HA VING ITS EDGES TAPERED ON 
A SHARPER ANGLE THAN THE 
ORIGINAL AND OF SUFFICIENT 
THICKNESS TO ALLOW THE ТОР: 
AND BOTTOM OF THE REPLACE- 
MENT TO EXTEND 0.062 
ABOVE AND BELOW THE ORIG- 
INAL SURFACES. HOT FORM THE 
REPLACEMENT TO THE TAPERED 


HOLE AND PERMIT IT TO COOL 
WHILE SEATED IN THE HOLE. E. THE REPAIR OF MINOR SCRATCH- 


REFER TO PARAGRAPH 1-100 ES IS LIMITED TO AREAS OF THE 
FOR INFORMATION ON CEMENT - NOSE ENCLOSURE CLASSIFIED 
ING OF ACRYLIC TRANSPARENT AS CRITICAL OPTICAL REQUIRE- 
PLASTICS. AFTER CEMENT HAS MENT 

CURED, REMOVE, BY FILING, Е. THE REPAIR OF CRACKS AND 
MATERIAL FROM THE TOP OF HOLES IS LIMITED TO AREAS OF 
THE PATCH, TO. LEVEL WITH THE NOSE ENCLOSURE CLAS- 
ORIGINAL STRUCTURE. BUFF AND SIFIED AS SEMI-CRITICAL OP- 
POLISH THE TOP AND BOTTOM TICAL REQUIREMENTS, AND NO 
OF THE REPLACEMENT TO RE- OPTICAL REQUIREMENTS 
STORE TRANSPARENCY WITH NO G, ALL DIMENSIONS ARE SHOWN IN 
DISTORTION, AS DESCRIBED IN INCHES UNLESS OTHERWISE 
NOTE A. NOTED 


Figure 4-68. Nose Enclosure Repairs (Sheet 1 of 2) 
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CR163C4 
PITCH—0, 625 
DISTANCE—0, 500 


| CR163C4—MIN 5 


OF DAMAGE, 
MAX PITCH—9.500 


AN426AD4 —MIN 5 
RIVETS EACH SIDE 
OF DAMAGE, 

MAX PITCH—0, 500 


AN426AD3 
MAX PITCH—1,00 


AN426AD3 —MIN 4 
RIVETS EACH SIDE 
OF DAMAGE. 

МАХ PITCH—0. 500 


AN426AD4 
MAX РІТСН--1.00 


Repair Parts 


CAP REINFORCEMENT —0, 051** 

CAP REPLACEMENT —0. 051 ** 
RETAINER REPLACEMENT —0,. 040%% 
HAT REINFORCEMENT —0. 040** 

HAT FILLER—9, 032** 

HAT REINFORCEMENT —0, 040%% 
CHANNEL REPLACEMENT —0, 040** 
CHANNEL REINFORCEMENT —0, 040** 
RETAINER STRIP REPLACEMENT —0, 040** 
НАТ FILLER —0. 032** 
**24S-T ALCLAD ALUMINUM 

*75S-T ALCLAD ALUMINUM 


AN470D4—MIN 4 


RIVETS EACH SIDE 


CR163C4 
MAX PITCH—0, 563 
ROW DISTANCE —0, 500 


RIVETS EACH LEG OF 
REINFORCEMENT, USE 


EXISTING LOCATIONS AND 
ADD ADDITIONAL RIVETS, 
MAX РІТСН--0.500 


Notes 
FOR GENERAL REPAIR NOTES RE- 
FER TO SECTION I 
ALL DIMENSIONS ARE SHOWN IN 
INCHES UNLESS OTHERWISE 
NOTED 


CR163C4—MIN 4 RIVETS 


EACH SIDE OF DAMAGE, (2 
МАХ РІТСН--0.500 |. i 


UC СЕНЕН СЕ Wek cl EON 9718 


AN470AD4—MIN 4 
RIVETS EACH SIDE 
OF DAMAGE, 

МАХ PITCH—0, 500 


CAP NOT SHOWN IN THIS 
REPAIR, REPLACE AND 
REPAIR CAP AS SHOWN IN 
REPAIR ABOVE USING 
REPAIR PARTS (1 AND 2) 


Figure 4-68. Nose Enclosure Repairs (Sheet 2 of 2) 
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exist as is, or be corrected by a simple procedure 
such as stop-drilling cracks and the removal of 
small dents and damaged areas, without placing 
restrictions on flight. See figures 4-9 and 4-81 
for examples of negligible damage to the skin and 
formed parts. 


4-400. DAMAGE REPAIRABLE BY PATCH- 
ING. Damage more extensive than that classi- 
fied as negligible should be repaired as shown in 
Appendix II, figures B-1 and B-3. For examples 
of repairs in specific locations, see figures 4-62 
and 4-68. 


4-401. DAMAGE REPAIRABLE BY INSER- 
TION. Complete or composite damage, as de- 
Scribed in paragraphs 1-16 and 1-17, may be 
repaired as shown in Appendix II, figures B-1 and 
B-3. For examples of repairs in specific locations, 
see figures 4-62 and 4-63. 


4-402. DAMAGE NECESSITATING REPLACE- 
MENT. Extensive damage, such as the loss of a 
major portion of any formed part or numerous 
isolated repairs, necessitates replacement of the 
damaged part. Refer to paragraph 1-218 for in- 
formation on insulation of dissimilar metals when 
replacing the steel striker plates on the door jamb 
installations. 


4-403. DECKS. 


4-404. GENERAL. (See figure 4-3.) The body 
Structure contains three built-in, horizontal decks 
located and designated as follows: the forward 
transmission support deck at stations 92.470 
through 119.500; the upper aft longeron deck at 
stations 464.500 through 603.810; and the aft 
pylon lower longeron deck at stations 603.810 
through 628.820. 


4-405. TYPE OF CONSTRUCTION. (See figures 
4-69, 4-70, and 4-71.) The decks are alike in 
method of construction but differ in shape and 
application of alloys as follows: 


a. The forward transmission support deck con- 
sists of an irregular shaped web of 7075-T6 alloy, 
containing cutouts for control cables; formed and 
extended angles and channels of 2024-T4 and 
7075-T6 alloy ; and formed Hat-sections of 2024-T4 
alloy. The deck lies at waterline plus 29.25 and dis- 
tributes drag loads to the longerons. 

b. The upper aft longeron deck consists of a 
web made of several sheets of 7075-T6 alloy, jog- 
gled, lapped, and riveted to provide a continuous 
shear web; doublers of 7075-T6 alloy, reinforcing 
the rectangular cutouts in the web; and formed 
and extruded angles and channels of 2024-T4 and 
7075-T6 alloy riveted across the web to promote 
stiffness. The deck acts in conjunction with the 
body cross section to assure torsional rigidity in 
the structure. 


c. The aft pylon lower longeron deck consists 
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of a web; formed angle-section stiffeners riveted 
laterally to the top of the web; and a full-length 
formed angle-section stiffener riveted to the 
underside of the web on the body centerline. The 
deck and stiffeners are made of 2024-T4 alloy, and 
the assembly transfers shear loads from the trans- 
mission, aft to the bulkhead at station 628.820. 


4-406. NEGLIGIBLE DAMAGE. Negligible 
damage is that damage which can be permitted to 
exist as is, or be corrected by a simple procedure, 
such as stop-drilling cracks and the removal of 
small dents and damaged areas, without placing 
restrictions on flight. See figures 4-80, 4-81, and 
8-2 for examples of negligible damage to the webs, 
formed parts, and extruded sections. 


4-407 DAMAGE REPAIRABLE BY PATCH- 
ING. Damage more extensive than that classi- 
fied as negligible should be repaired as shown in 
Appendix II, figures B-1 through B-3. Partial 
damage to an extrusion, as described in para- 
graph 1-15, is repairable by patching. For ex- 
amples of repair in specific locations, see figures 
4-69, 4-70, and 4-71. 


4-408. DAMAGE REPAIRABLE BY INSER- 
TION. Complete or composite damage, as de- 
scribed in paragraphs 1-16 and 1-17, may be re- 
paired as shown in figures B-1 through B-3. For 
examples of repairs in specific locations, see 
figures 4-68, 4-70, and 4-71. See figure 8-1 for 
dimensions of formed extrusion insertions. 


4-409. DAMAGE NECESSITATING REPLACE- 
MENT. Extensive damage, such as the loss of a 
major portion of a deck or numerous isolated 
repairs of a web, necessitates replacement of the 
damaged part. When a replacement is made that 
involves the original skin rivets, use the same 
type and alloy rivet in the next larger diameter. 
See figure 8-1 for dimensions of formed replace- 
ments for extrusions. 


4-410. HEATING SYSTEM DUCTS. 


4-411. GENERAL. (See figure 4-72.) The duct- | 
ing contained in the body structure consists of the 
cockpit heating ducts, located inside the nose en- 
closure and running aft along the right side of the 
cockpit to station 97.360; the forward transmis- 


sion heating duct, located in the upper section of 


the body, to the left of the body centerline and at 
stations 94.960 through 123.610; the cabin heater- 
to-cabin duct, located in the upper right-hand sec- 
tion of the body at stations 97.360 through 
119.500; and the cabin heating ducts, located along 
the top of the cabin at stations 119.500 through 
359.970. 


4-412. COCKPIT HEATING DUCTS. H-21 


4-413. TYPE OF CONSTRUCTION. (See figure 
4-72.) The ducts are riveted and welded sections | 
made of 52S alloy. The seven assemblies, covered 
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AN470AD6— Repair Parts 
USE EXISTING Z-REINFORCEMENT—0.072 * 
RIVET PITCH 


WEB Z-FILLER—O.104 * 

WEB REINFORCEMENT—0.051 Ж 
CHORD REINFORCEMENT—0.141 V 
CHORD REPLACEMENT—0.125 V 
WEB FILLER—0.040 * 

WEB КЕІМҒОКСЕМЕМТ--0.051 * 


Ж 75S-T ALCLAD ALUMINUM 
Y SAE 4130 STEEL 


B о m > ом г 


AN470AD5 
MAX PITCH—0.562 


ROW DISTANCE—0.43 I AN470AD6—MIN 6 


RIVETS EACH SIDE 

OF DAMAGE THIS 
LEG OF ANGLE ONLY. 
USE EXISTING 

RIVET PITCH 


AN470AD6 
MAX PITCH—0.750 
ROW DISTANCE—0.625 


AN470AD6—MIN 6 
RIVETS EACH SIDE OF 
DAMAGE THIS LEG OF 
ANGLE ONLY. USE EXIST- 
ING RIVET PITCH 


AN470AD5 
Notes MAX PITCH 0.750 
A. FOR GENERAL REPAIR NOTES RE- ROW DISTANCE—0.625 


FER TO SECTION I 

В, ALL DIMENSIONS ARE SHOWN IN 
INCHES UNLESS OTHERWISE 
NOTED 


Figure 4-69. Forward Transmission Support Deck Repairs 
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AN470AD5—USE 
EXISTING LOCATIONS 


Notes 


A, FOR GENERAL REPAIR NOTES RE- 
FER TO SECTION I 

B. ALL DIMENSIONS ARE SHOWN IN 
INCHES UNLESS OTHERWISE 
NOTED 


` AN470AD6 


AN470AD5—MIN 
4 EACH SIDE OF 
DAMAGE EACH LEG 
OF ANGLE. USE 
EXISTING PITCH 


AN470AD6—MIN 5 RIVETS 
EACH SIDE OF DAMAGE 
EACH LEG OF ANGLE. 
USE ORGINAL PITCH OF 
RIVETS ON OTHER LEG 


Repair Parts 


ANGLE REINFORCEMENT—0.051 Ж 
DOUBLER REPLACEMENT AND WEB 
REINFORCEMENT—0.064 * 

WEB REPLACEMENT—0.032 * 

WEB FILLER—0.032 * 

ANGLE FILLER—0.040 * 

ANGLE REINFORCEMENT—0.051 Ж 
WEB-STIFFENER FILLER—0.089 Y 
STIFFENER REINFORCEMENT—0.034 Y 
WEB REINFORCEMENT—0.040 * 


Y SAE 4130 NORMALIZED STEEL 
* 755-Т ALCLAD ALUMINUM 


зайн 


БУУХ Ч Буг ад 


AN470AD6 
. .. МАХ PITCH—0.625 


A ROW DISTANCE—0.375 


Figure 4-70. Aft Upper Longeron Deck Repairs 
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AN470AD4 
MAX PITCH—0.687 
ROW DISTANCE—0.500 


AN470AD5—MIN 3 
RIVETS EACH LEG 
OF ANGLE EACH 
SIDE OF DAMAGE. 


USE EXISTING 
PITCH 
STA 
JS MUERE те... 628.820 
Dod 
STA 
603.810 AN470AD6—MIN 5 


RIVETS EACH LEG 
OF ANGLE EACH 
SIDE OF DAMAGE. 
MAX PITCH—0.500 


Repair Parts 


STIFFENER REINFORCEMENT—0.040 ** 
WEB РАТСН--0.032 ** 

STIFFENER FILLER—0.052 ** 

STIFFENER REINFORCEMENT—0.040 ** 
STIFFENER REINFORCEMENT—0.050 V 
STIFFENER REPLACEMENT—0.044 V 
WEB FILLER—0.020 жж 

WEB REINFORCEMENT—0.025 ** 


жж 245-Т ALCLAD ALUMINUM 
Y SAE 4130 NORMALIZED STEEL 


о моол ом 


Notes 


A, FOR GENERAL REPAIR NOTES RE- 
FER TO SECTION I 

P. ALL DIMENSIONS ARE SHOWN IN 
INCHES UNLESS OTHERWISE 


ir AN470AD4 


MAX PITCH—0.625 
ROW DISTANCE—0.500 


Figure 4-71. Rear Pylon Deck Repairs 
302 


T.O. 1H-21-3 


with an insulating blanket of Fiberglas batting and 
cotton cloth cemented to the duct skins, are joined 
where necessary by flexible rubber couplings and 
supported with clamps of 2024 alloy. 


4-414, NEGLIGIBLE DAMAGE. Negligible 
damage is that damage which can be permitted to 
exist as is, or be corrected by a simple procedure, 
such as stop-drilling cracks and the removal of 
small dents and damaged areas, without placing 


restrictions on flight. Temporary fabric patching · 


of cracks and small trimmed round or oval holes 
is necessary and permissible. Refer to Section VII 
of this handbook for information on patching with 
fabric. See figures 4-80 and 4-81 for examples of 
negligible damage to the metal ducts and support 
brackets. 


4-415. DAMAGE REPAIRABLE BY PATCH- 
ING. Damage more extensive than that classified 
as negligible should be repaired as shown in 
Appendix II, figures B-1 and B-3. 


4-416. DAMAGE REPAIRABLE BY INSER- 
TION. Complete or composite damage, as de- 
scribed in paragraphs 1-16 and 1-17, may be 
repaired as shown in Appendix II, figures B-1 
-and В-8. 


4-417. DAMAGE NECESSITATING REPLACE- 
MENT. Extensive damage, such as the loss of a 
major portion of a duct, blanket assembly or a 
support, necessitates replacement of the damaged 
part. Any number of repairs by patching or inser- 
tion are permitted on the ducts, blankets or sup- 
ports. 


4-418. COCKPIT HEATING H-21A, 
DUCTS. H-21B, H-21C 


4-419. TYPE OF CONSTRUCTION. (See figure 
| 4-72.) Тһе ducts are molded sections of two-ply 
impregnated glass cloth, covered with an insulat- 
ing blanket of Fiberglas batting and cotton cloth. 
The ends of the sections are different diameters, 
allowing adjacent ends to be joined by telescoping. 


4-420. NEGLIGIBLE DAMAGE. Negligible 
damage is that damage which can be permitted 
to exist as is, or be corrected by a simple pro- 
cedure, such as stop-drilling cracks at each end of 
the crack and the removal of small damaged areas. 
Temporary fabric patching of cracks not exceed- 
ing two inches in length and small trimmed round 
or oval holes not exceeding a diameter of one inch 
is necessary and permissible without placing re- 
strictions on flight. Slight voids or small wrinkles 
Min the impregnated glass cloth not affecting an 
area of more than five per cent of any one duct 
are considered negligible damage. Refer to Sec- 
tion VII of this handbook for information on 
patching with fabric. 


4-421. DAMAGE REPAIRABLE BY PATCH- 
ING. Damage more extensive than that classified 
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as negligible should be repaired as shown in figure 
4-72, or Appendix II, figure B-4. 


4-422 through 424. DELETED. 


4-425. DAMAGE REPAIRABLE BY INSER- 
TION. Complete or composite damage, as de- 
scribed in paragraphs 1-16 and 1-17, may be re- 
paired as shown in figure 4-72, or Appendix II, 
figure B-4. 


4-426. DAMAGE NECESSITATING REPLACE- 
MENT. Extensive damage, such as the loss of a 
major portion of any duct or a support, neces- 
sitates replacement of the damaged part. Any 
number of repairs by patching or insertion are 
permitted on the ducts or supports, provided the 
internal surfaces of the ducts present a smooth 
surface and the support is not below the required 
strength. 


4-427. FORWARD TRANSMISSION 
HEATING DUCT. H-21 


4-428. TYPE OF CONSTRUCTION. (See figure 
4-72.) The duct is a molded section of two-ply Ё 
impregnated glass cloth, having a maximum thick- 
ness of 0.031 inch and coated externally with neo- 
prene. The duct is rectangular in cross section and 
made in accordance with Spec MIL-D-6441. 


4-429. NEGLIGIBLE DAMAGE. Refer to para- 
graph 4-420. 


4-430. DAMAGE REPAIRABLE BY PATCH- 
ING. Refer to paragraph 4-421. 


4-431. DAMAGE REPAIRABLE BY INSER- 
TION. Refer to paragraph 4-425. 


4-432. DAMAGE NECESSITATING REPLACE- 
MENT. Refer to paragraph 4-426. 


4-433. CABIN HEATER TO H-21, H-21A, 
CABIN DUCT. H-21B, H-21C 


4-434. ТҮРЕ OF CONSTRUCTION. (See figure 
4-72.) The duct is a molded section of two-ply | 
impregnated glass cloth, having a maximum thick- 
ness of 0.031 inch and coated externally with neo- 
prene. The duct is oval in cross section and made 
in accordance with Spec MIL-D-6441. 


4-435. NEGLIGIBLE DAMAGE. Refer to para- 
graph 4-420. 

4-486. DAMAGE REPAIRABLE BY PATCH- 
ING. Refer to paragraph 4-421. 

4-487. DAMAGE REPAIRABLE BY INSER- 
TION. Refer to paragraph 4-425. 

4-438. DAMAGE NECESSITATING REPLACE- 
MENT. Refer to paragraph 4-426. 

4-439. CABIN HEATING DUCT. H-21 
4-440. TYPE OF CONSTRUCTION. (See figure 
4-72.) The duct consists of three sections of 


formed 2024-T4 alloy, having pressed lateral beads 
throughout their lengths and hinged to support 
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brackets along one of their edges. The other edges 
of the duct sections are provided with snap-type 
fasteners which lock in the support bracket 
opposite the hinged edges. The support brackets of 
formed 2024-T4 alloy are riveted to the inner 
chords or caps of the body frames along the top 
of the cabin. 


4-441. NEGLIGIBLE DAMAGE. Negligible 
damage is that damage which can be permitted 
to exist as is or be corrected by a simple pro- 
cedure, such as stop-drilling cracks and the re- 
moval of small dents and damaged areas, without 
placing restrictions on flight. Temporary fabric 
patching of craeks and small trimmed round or 
oval holes is necessary and permissible. Refer to 
Section VII of this handbook for information on 
patching with fabric. See figures 4-80 and 4-81 for 
examples of negligible damage to the metal ducts 
and support brackets. 


4-442. DAMAGE REPAIRABLE BY PATCH- 
ING. Damage more extensive than that classified 
as negligible should be repaired as shown in 
Appendix II, figures B-1 and B-3. For examples 
of repair in specific locations, see figure 4-72. 


4-443. DAMAGE REPAIRABLE BY INSER- 
TION. Complete or composite damage, as de- 
scribed in paragraphs 1-16 and 1-17, may be 
repaired as shown in Appendix II, figures B-1 
and B-3. For examples of repair in specific loca- 
tions, see figure 4-72. 


4-444. DAMAGE NECESSITATING REPLACE- 
MENT. Extensive damage, such as the loss of 
a major portion of any one of the formed sections, 
necessitates replacement of the damaged part. 
Any number of repairs by patching or insertion 
are permitted on the ducts or supports. 


4-445. CABIN HEATING DUCT. H-21A, 


H-21B, H-21C 
4-446. TYPE OF CONSTRUCTION. (See figure 
4-72.) The duct consists of three molded sec- 
tions of two-ply impregnated glass cloth, having 
lateral beads and internal stiffeners of the same 
material throughout their lengths. The ends of 
adjacent sections are made to overlap and are 
secured by snap-type fasteners. The sections are 
hinged along one of their edges to a support 
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bracket and lock to a second support bracket along 
the other edge. The support brackets of formed 
2024-T4 alloy are riveted to the inner chords or 
caps of the body frames along the top of the cabin. 


4-447, NEGLIGIBLE DAMAGE. Negligible 
damage is that damage which can be permitted 
to exist as is, or be corrected by a simple pro- 
cedure, such as stop-drilling cracks and the re- 
moval of small damaged areas, without placing 
restrictions on flight. Temporary fabric patching 
of cracks and small trimmed round or oval holes 
is necessary and permissible. Slight voids or small 
wrinkles in the impregnated glass cloth not affect- 
ing an area of five per cent of any one duct are 
considered negligible damage. Refer to Section 
VII of this handbook for information on patching 
with fabric. 


4-448. DAMAGE REPAIRABLE BY PATCH- 
ING. Damage more extensive than that classi- 
fied as negligible may be repaired as shown in 
figure 4-72, or Appendix II, figure B-4. 


4-449, DAMAGE REPAIRABLE BY INSER- 
TION. Complete or composite damage, as de- 
scribed in paragraphs 1-16 and 1-17, may be 
repaired as shown in figure 4-72, or Appendix II, 
figure B-4. 


4-450. DAMAGE NECESSITATING REPLACE- 
MENT. Extensive damage, such as the loss of 
a major portion of any one of the molded sec- 
tions, necessitates replacement. Any number of 
repairs by patching or insertion are permitted on 
the ducts or supports. 


4-451. RESCUE HOIST BOOM. 


4-452. TYPE OF CONSTRUCTION. (See figure 
4-73.) The rescue hoist boom assembly is a 
tapered beam-type structure hinged to the right- 
hand outboard side of the body at station 109.500. 
The boom consists of two flat webs; an upper and 
lower formed channel, riveted to the inside of 
the webs; formed angle section stiffeners, riveted 
in a vertical position to the inside of each web; 
and cap strips, riveted to the lower side of the 
boom on the outside of the web. Fittings are 
riveted and bolted to the inboard side of the boom, 
top and bottom, to provide attachment to the 
body. The boom is made of 2024-T4 alloy, with the 
exception of the 7075-T6 alloy cap strips. 
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H-21 HEAT 
ING SYSTEM 


:H-21A, H-21B, 


H-21C HEAT- FOOD 
ING SYSTEM 5 2 2 
Жез S 24 
> 
ж se = 


REFER TO THE GENERAL MANUAL FOR STRUC- 
TURAL REPAIR, T.O. 1-1А-1, SECTION XVI, FOR 
INFORMATION ON THE REPAIR AND REPLACE- 
MENT OF FLUID HOSE AND TUBING 

ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS 
OTHERWISE NOTED 


Notes 


Index 
No. Nomenclature 


Specific Repair 


1 Tube Assy Refer to Note A. - 
2 Heater Assy Nonrepairable - 
9 Cockpit Ducting Reinforcing and Repair of Holes 4-72 
4 Duct Assy, Heater-To-Cabin Reinforcing and Repair of Holes 4-72 
5 Cabin Ducting e Repair of Cracks and Holes 4-72 
6 Cabin Ducting Repair of Cracks and Dents 4-72 
7 Cockpit Ducting Repair of Cracks, Dents, and Holes 4-72 
8 Fwd Transmission Ducting Reinforcing and Repair of Holes 


Figure 4-72. Heating System Duct Repairs (Sheet 1 of 5) 
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SPECIFIC REPAIR OF DUCT 
ASSEMBLY PART NO, 22E4193-23 
REFER TO NOTE D. 


Notes 


A, ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS 
г OTHERWISE NOTED 


B. REFER TO APPENDIX II, PARAGRAPHS В-12, 
THROUGH B-16., AND FIGURE B-4 FOR EQUIP- 
MENT AND MATERIALS REQUIRED AND FOR IN- 
FORMATION ON REPAIR PROCEDURE 

C, USE NO, 27 TAPE (MIM) TO SEAL JOINT AFTER 
ASSEMBLING DUCTS 

D, TO CORRECT A BUCKLING CONDITION OF THE 
MALE CONNECTION OF THIS DUCT ASSEMBLY, A 
REINFORCEMENT MAY BE ADDED TO THE IN- 


SIDE AND TAPE WRAPPED ON THE OUTSIDE AS 
SHOWN 


WRAP JOINT 
REFER TO 
NOTE C, 


DUCTING ASSEMBLY 
FWD TRANSMISSION (REF) 


DUCT - HEATER-TO- 
CABIN (REF) 


WRAP AREA WITH 
TAPE AFTER COM- 
PLETION OF FIBER- 
GLAS REPAIRS, REFER 
TO NOTE C. 


2) 


27 
pene ASSEMBLY. 
р COCKPIT (REF) 


Repair Parts 


1, REINFORCEMENT —0.032 x 1.3 x 15,5** 
2, RIVET--MS20600AD4-2 


**24S-T ALCLAD ALUMINUM 


REFER TO 
NOTE B, 


Figure 4-72. Heating System Duct Repairs (Sheet 2 of 5) 
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SAND THE AREA ADJACENT 
TO DAMAGE DOWN TO AN CURE REPAIRED 


UNDAMAGED LAMINATION AREA WITH HEAT\_ 
LAMP 


DRILL 0,040 DIA 
HOLE EACH END 
OF CRACK 


/ 
2 I 


REFER TO 
NOTES B, AND C, 


REPAIR FOR CRACKS NOT MORE THAN 2,0 LONG 
THROUGH 1 OR MORE, BUT NOT THROUGH ALL LAMINATIONS 
ER NE DESKEN EET 


Notes 


ALL DIMENSIONS ARE SHOWN IN 
INCHES UNLESS OTHERWISE 
NOTED | 

GLASS FABRIC SHOULD BE IN- 
STALLED IN  CONSECUTIVELY 
LARGER PIECES 

REFER TO APPENDIX II, PARA- 
GRAPHS B-12 THROUGH B-16 
FOR INFORMATION ON REPAIR 
PROCEDURES 

THE NOZZLES ARE FABRICATED 
OF TWO PLIES OF NO, 164 IMP- 
REGNATED GLASS FABRIC 


REPAIR FOR CRACKS MORE THAN 2.0 LONG, OR PER- 
FORATIONS COMPLETELY THROUGH ALL LAMINA TIONS 
арааран En 


CRACK, LENGTH CUT OUT THE DAMAGED 
OVER 2.0 LONG AREA AND SAND TO A SELLODHANE ee NONDIC, 
15° TO 30° SCARF WOOD BLOCK, 


USE FOR BACKING, 
REFER TO NOTE C, 


REFER TO 
NOTES B, AND C, 


REFER TO Ze 


NOTES B, AND C, 
PERFORATION- 


THROUGH \ CURE REPAIRED 


AREA WITH HEAT 
LAMP 


Figure 4-72. Heating System Duct Repairs (Sheet 3 of 5) 
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MODEL H-21 CONFIGURA TION 
pos 
A, 
FITS INSIDE BRACKET 


P 


BEND LIP 0,250 HIGH 
ис 


в, 


2 
BEND LIP 0,250 HIGH 


) 


AN470AD4—MIN 12 N 


RIVETS EACH SIDE 
OF DAMAGE, 

MAX PITCH—0, 50 
ROW DISTANCE—0, 625 


VM 


HINGE AND SUPPORT BRACKET REPAIRS 


DUCT REPAIRS 
Fn ES 


AN470AD4—MIN 11 
RIVETS EACH SIDE 
OF DAMAGE, 

MAX РІТСН--1,0 


ROW DISTANCE—0. 625 


Notes 
FOR GENERAL REPAIR NOTES REFER 
TO SECTION I 
SHOULD CHAFING OCCUR BETWEEN 
ANY OF THE SECTIONS OF THE CABIN 
HEATING DUCTS AND THE DRIVE 
SHAFT BALANCE WEIGHTS OR THEIR 
ATTACHING RIVETS, THE UPPER SUR- 
FACE OF THE DUCTS IN THE CHAFED 
AREA SHOULD BE DISHED OUT TO 
PROVIDE 0.250 CLEARANCE BETWEEN 
THE  DUCTS AND THE BALANCE 
WEIGHTS OR THE RIVETS, 
ALL DIMENSIONS ARE SHOWN IN 
INCHES UNLESS OTHERWISE SHOWN 


STA 
359.970 


Repair Parts 


SUPPORT BRACKET REINFORCEMENT =0, 032** 
2. DUCT REINFORCEMENT =0. 020%% 
жж245-Т ALCLAD ALUMINUM 


AN470AD4—MIN 14 RIVETS 
EACH SIDE OF DAMAGE. 
MAX PITCH—0, 50 

ROW DISTANCE —0. 50 


NO RIVETS ON 
RADII OF BEADS 


— FITS INSIDE OR 
OUTSIDE OF DUCT 


Figure 4-72. Heating System Duct Repairs (Sheet 4 of 5) 
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MODEL H-21A, H-21B, AND H-21C CONFIGURA TION 
EE area 


Notes 


WHEN MAKING REPAIRS TO ANY SECTION OF 
THE HEATING DUCT, USE THE MATERIALS AS 
LISTED UNDER REPAIR PARTS IN THIS FIGURE, 
THE METHODS OF REPAIR AS SHOWN IN APPEN- 
DIX II, FIGURE B-4, AND THE PROCEDURES DE- 
SCRIBED IN APPENDIX II, PARAGRAPHS B-12 


THROUGH B-16 


FIBERGLAS REPAIRS MAY BE MADE TO ANY 
AREA OF ANY SECTION OF THE DUCT PROVID- STA 
ING THE ORIGINAL STRENGTH AND ALIGNMENT 359.970 


ARE MAINTAINED 


ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS 


OTHERWISE: NOTED 


Repair Parts 


INTERNAL SURFACE PATCH OR REPLACEMENT — 
ONE PLY STANDARD POLYESTER IMPREGNATED, 
NO. 128 CLOTH, NO, 114 FINISH, CONFORMING 
TO MIL-P-8013 (OWN) š 
EXTERIOR SURFACE PATCH OR REPLACEMENT — 
ONE PLY STANDARD POLYESTER IMPREGNATED, 
NO, 128 CLOTH, NO, 114 FINISH, CONFORMING 
TO MIL-P-8013 (OWN) 

RESIN—LOW PRESSURE LAMINATING, CONFORM- 
ING TO SPEC MIL-R-7575 (PARAPLEX P-43, RDH) 
CATALYST—LUPERSOL DDM (NOB) 

CATALYST ACCELERATOR—COBALT NAPHTHA- 
NATE (NUODEX PRODUCTS INC.) 


Figure 4-72. Heating System Duct Repairs (Sheet 5 of 5) 
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AN470AD5—MIN 4 

3 RIVETS PER ROW EACH 
. SIDE OF DAMAGE. 
MAX PITCH—0.687 


Repair Parts 


WEB-STIFFENER FILLER—0.025 ** 

WEB REINFORCEMENT—0.032 ** 
CHANNEL REINFORCEMENT—0.040 ** 
WEB-CHANNEL FILLER—0.057 ** 
STIFFENER—T** 

CHANNEL FILLER—0.032 ** 
CHANNEL REINFORCEMENT—0.051 ** 
WEB REINFORCEMENT—0.032 ** 

CAP STRIP REPLACEMENT—0.093 * 
CAP STRIP REINFORCEMENT—0.125 * 


жж 245-Т ALCLAD ALUMINUM 
T SAME MATERIAL AS ORIGINAL 
Ж 755-1 ALCLAD ALUMINUM 


AN470AD5—REPLACE 
EXISTING RIVETS. 
PITCH—0.812 


2 00 Se ge OE 


AN470AD4 
MAX PITCH—0.687 
ROW DISTANCE—0.500 


Notes 


A, FOR GENERAL REPAIR NOTES RE- 
FER TO SECTION I 

B, FITTINGS ARE NONREPAIRABLE, 
SEE FIGURE 5-3 FOR NEGLIGIBLE 
DAMAGE LIMITS 

C, ALL DIMENSIONS ARE SHOWN IN 
INCHES UNLESS OTHERWISE 
NOTED 


AN470AD5—MIN 4 
REFER TO NOTE B. ROWS, 5 RIVETS PER 
ROW EACH SIDE 
OF DAMAGE. 


MAX PITCH—0.687 


STA 
° 109.500 


AN470AD4 
MAX PITCH—0.687 
ROW DISTANCE—0.500 


AN470AD6 
USE EXISTING 
RIVET LOCATIONS 


MIN RADIUS—0.153 


AN470AD6—MIN 6 
RIVETS EACH SIDE 
OF CAP CUTOUT. 
USE EXISTING RIVET 
LOCATIONS 


Figure 4-73. Rescue Hoist Boom Repairs 
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4-458. NEGLIGIBLE DAMAGE. Negligible 
damage is that damage which can be permitted 
to exist as is, or be corrected by a simple proce- 
dure, such as stop-drilling cracks and the removal 
of small dents and damaged areas, without placing 
restrictions on flight. See figures 4-80 and 4-81 
for examples of negligible damage to webs and 
formed parts. Negligible damage to fittings must 
be limited to nicks and scratches not to exceed 
0.040 inch in depth after burnishing, and should 
not interfere with the operation of the hoist boom. 
The burnished area must clear all bolts, radii, and 
rivets by at least 0.750 inch. 


4-454. DAMAGE REPAIRABLE BY PATCH- 
ING. Damage more extensive than that classi- 
fied as negligible should be repaired as shown in 
Appendix II, figures B-1 and B-3. Examples of 
repairs in specific locations on the rescue hoist 
boom are shown in figure 4-43. 


4-455. DAMAGE REPAIRABLE BY INSER- 
TION. Complete or composite damage, as de- 
scribed in paragraphs 1-16 and 1-17, may be 
repaired as shown in Appendix II, figures B-1 
and B-3. For examples of repairs in specific loca- 
tions, see figure 4-73. 


4-456. DAMAGE NECESSITATING REPLACE- 
MENT. Extensive damage, such as the loss of a 
major portion of the boom or one of its webs or 
numerous isolated repairs, necessitates replace- 
ment of the damaged part. 


4-457. WORK PLATFORMS. 


4-458. GENERAL. (See figure 4-38.) Two work 
platforms are hinged to fittings in the vicinity 
of the forward pylon, one on each side of the 
body, at stations 93.120 through 119.100. The 
platforms are supported by cables strung between 
the outboard corners of each platform and by 
fittings bolted to the body structure. 


4-459. TYPE OF CONSTRUCTION. (See figure 
4-74.) The platforms are alike in construction 
and material. A typical platform consists of an 
inboard and outboard skin section; four formed 
channel sections riveted and joining the skin sec- 
tions; and two formed channels located between 
the skins and stiffening the platform. The skins 
and formed parts are made of 248 alloy. 


4-460. NEGLIGIBLE DAMAGE. Negligible 
damage is that damage which can be permitted to 
exist as is, or be corrected by a simple procedure, 
such as stop-drilling cracks and the removal of 
small dents and damaged areas, without placing 
restrictions on flight. See figures 4-9 and 4-81 
for examples of negligible damage to the skin and 
formed sections. 


4-461. DAMAGE REPAIRABLE BY PATCH- 
ING. Damage more extensive than that classi- 
fied as negligible should be repaired as shown in 
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Appendix II, figures B-1 and B-3. For examples 
of repairs in specific locations, see figure 4-74. 


4-462. DAMAGE REPAIRABLE BY INSER- 
TION. Complete or composite damage, as de- 
scribed in paragraphs 1-16 and 1-17, may be 
repaired as shown in Appendix II, figures B-1 
and B-3. For examples of repairs in specific loca- 
tions, see figure 4-74. 


4-463. DAMAGE NECESSITATING REPLACE- 
MENT. Extensive damage, such as numerous 
isolated repairs, loss of a major portion of a 
formed part or skin, necessitates replacement of 
the damaged part. 


4-464. INTERNAL FUEL CELL. 


4-465. TYPE OF CONSTRUCTION. (See figure 
4-75.) The fuel cell, Part No. 42P4005-1, (2F1-6- 
16048, manufactured by the Goodyear Tire and 
Rubber Company), is basically a molded unit, and 
made of Pliocel, type E. Pliocel construction con- 
sists of two layers of nylon woven fabric laminated 
with three layers of transparent nylon film. The 
cell has 31 integral lock fasteners, one access and 
five fitting openings. A typical lock fastener, Part 
No. 2F1-1-20476, consists of an assist loop, Part 
No. 2F1-1-11309, a washer, Part No. 2F1-1-20476, 
and a stud subassembly, Part No. 2F1-1-20477. 
The assist loop is attached to the inside of the cell, 
and the stud subassembly and washer are attached 
to the outside of the cell. The parts of the lock 
fastener are attached to the cell by installing nylon 
fabric reinforcements over the flanges of the parts 
and sealing them to the walls of the cell. The lock 
fasteners are used to attach the cell to the struc- 
ture of the helicopter, and are located at points 
which serve best to retain the shape of the molded 
unit. The access opening in the top of the cell is 
rectangular-shaped, and is surrounded by 56 holes 
for the installation of a Neuschotz flange-type fit- 
ting, gaskets, and the access door assembly, with 
bolts and washers. The five fitting openings accom- 
modate a vent, fuel quantity gage, fuel filler neck, 
fuel booster pump and a drain line. The circular- 
shaped opening for the vent fitting, surrounded by 
eight holes, and a circular-shaped opening for the 
fuel quantity gage, surrounded by 12 holes, are on 
the top of the cell. The circular-shaped opening for 
the fuel filler neck, surrounded by 20 holes, is on 
the side of the cell. The oval-shaped opening for 
the fuel booster pump, surrounded by 15 holes, and 
a circular-shaped opening for the drain line fitting, 
surrounded by six holes, are on the bottom of the 
cell. Attachment of the fittings to the cell is made 
by the installation of a Neuschotz flange-type fit- 
ting, gaskets and associated hardware. All open- 
ings are reinforced locally by sections of nylon 
fabric molded to the cell. The outside of the 
cell is coated with a black chemigum coating. 


311 


Section IV 


312 


T.O. 1H-21-3 


AN470AD4 
MAX PITCH—0.687 


EITHER I OR 3) IN ASSEMBLY. 
1 AX PITCH—0.687 
ROW DISTANCE—0.500 


AN470AD5—MIN 4 
RIVETS EACH SIDE 
OF DAMAGE. 


w^ 


FOR GENERAL REPAIR NOTES RE- 
FER TO SECTION I 

FITTINGS ARE ` NONREPAIRABLE, 
SEE FIGURE 5-3 FOR NEGLIGIBLE 
DAMAGE LIMITS 

CABLES ARE NONREPAIRABLE, 
WHEN INSTALLING NEW CABLES, 
SWAGE TERMINALS IN ACCORD- 
ANCE WITH SPEC AN-T-95. PROOF 
TEST IN ACCORDANCE WITH SPEC 
MIL-C -5688 

WHEN REPAIRS ARE COMPLETED, 
APPLY ONE COAT OF WALKWAY 
COATING, SPEC MIL-C-5044, TYPE 
II, CLASS I, TO OUTSIDE OF THE 
INBOARD SKIN, REFER TO PARA- 
GRAPH 1-188 FOR APPLICATION 
OF WALKWAY MATERIALS 
LEFT-HAND PLATFORM SHOWN— 
TYPICAL FOR RIGHT-HAND PLAT- 


FORM 
ALL DIMENSIONS ARE SHOWN IN 
INCHES UNLESS OTHERWISE 
NOTED 


AN470AD5—MIN 4 
RIVETS PER ROW EACH 
LEG OF ANGLE ON 
EACH SIDE OF DAMAGE. 
MAX PITCH—0.937 


Figure 4-74. Work Platform Repairs 


ROW DISTANCE—0.500 


USE CRI6é3-5 RIVETS TO SECURE 
THE LAST SKIN REINFORCEMENT 


опао = 


оомо 


2 REFER TO NOTE B. 
REFER TO NOTE C. 


Repair Parts 


INBD SKIN PATCH—0.025 ** 
CHANNEL REINFORCEMENT—0.040 ** 
OUTBD SKIN PATCH—0.020 ** 
CHANNEL OUTBD FILLER—0.048 ** 
CHANNEL INBD FILLER—0.052 жж 
INBD SKIN PATCH—0.025 ** 

INBD FILLER—0.052 ** 

CHANNEL REINFORCEMENT—0.040 жж 
OUTBD FILLER—0.048 ** 

OUTBD SKIN PATCH—0.020 ** 
OUTBD FILLER—0.056 ** 

CHANNEL REINFORCEMENT—0.05| ** 
INBD FILLER—0.060 жж 


** 245-Т ALCLAD ALUMINUM 


_WATERLINE 29.75 


REFER TO 

pe NOTE E, 
STA 
119.100 


USE CRI63-4 RIVETS TO SECURE 
THE LAST SKIN REINFORCEMENT 
(EITHER & OR 10) IN ASSEMBLY. 
MAX PITCH—0.562 

ROW DISTANCE—0.437 


AN470AD4 
MAX PITCH—0.687 
ROW DISTANCE—0.500 


AN470AD5—MIN 4 
RIVETS EACH ROW 
EACH LEG OF ANGLE. 
PITCH—0.937 
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FUEL QUANTITY 
GAGE OPENING 


FUEL FILLER 
"VENT FITTING OPENING 


NECK OPENING 


ACCESS OPENING 


LOCK FASTENER, 
TYPICAL 31 PLACES, 
ASSIST LOOP SHOWN 


LOCK FASTENER, 

TYPICAL 31 PLACES, 
STUD SUBASSEMBLY 
AND WASHER SHOWN 


FUEL BOOSTER 
PUMP OPENING 


DRAIN LINE 
FITTING OPENING 


Notes 


А. REFER TO PARAGRAPHS 4-464 THROUGH 4-484 FOR 
DESCRIPTION, DAMAGE CLASSIFICATIONS, AND RE- 


PAIR PROCEDURES 


Figure 4-75. Fuel Cell Repairs (Sheet 1 of 4) 
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4-466. NEGLIGIBLE DAMAGE. Not applica- 
ble. 
Note 


The repair of tears, holes, and cuts 
should be made by following the tempo- 
rary or permanent repair procedures and 
using the specified materials or substi- 
tutes found in the following paragraphs. 
The cementing of loose seams, support 
hangers, fitting collars and pull tabs must 
be repaired by following the permanent 
repair procedure and using the specified 
materials or substitutes. 


4-467. DAMAGE REPAIRABLE BY PATCH- 
ING. There are two methods of patching the 
fuel cell: the temporary (cold patch) repair and 
the permanent (heat seal) repair. The procedures 
as outlined in the following paragraphs should be 
used without deviation, and no substitutes should 
be made for any of the listed repair materials. 

It is recommended that the cell be cleaned before 
any of the prescribed repair methods be used. 
Cleaning of the cell includes inerting and purging 
processes. It is permissible to omit the inerting 
process when the working area is well ventilated 
and all equipment can be properly grounded. In- 
erting and purging processes will be found in sub- 
sequent paragraphs. 

4-467A. FUEL CELL CLEANING—INERTING 
AND PURGING. The inerting process renders 
the fuel vapors, remaining in the cell, nonflam- 
mable and nonexplosive. The purging process re- 
moves the inert gas along with the original explo- 
sive vapors, from the cell. 


4-468B. MATERIAL REQUIRED. This list in- 
cludes the material to inert and purge the cell. 


Gas Inert-type, Argon or equiv 
Air Fresh, forced 


4-467C. EQUIPMENT REQUIRED. This list 
includes the equipment to inert and purge the cell. 
Bonding Spec MIL-B-5087 or equiv 
Plugs See figure 4-75 
Note 


Miscellaneous hardware, such as hose 
clamps and T-fittings necessary to.con- 
nect the equipment, is not listed. The size 
and number will depend on the size of the 
compressed air outlet and the gas and air 
pressure regulator fittings. 


4-467D. INERTING PROCEDURE. Inert the 
cell as follows: 


a. Attach a bond to a metal fitting on the fuel 
cell and to a suitable ground other than the cell. 


b. Ground all the inerting equipment. 


c. Close all the openings in the cell except the 
drain line fitting where the gas is to escape. 
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d. Connect the source of inert-type gas to the 
fitting in the vent fitting opening plug. 

e. Add. sufficient inert gas to the inside of the 
cell to render the fuel vapors, remaining in the 
cell, nonflammable and nonexplosive. 


Inerting does not ensure that the diluted 
atmosphere will remain nonflammable or 
nonexplosive if fresh air enters the cell 
or if the inert gas dissipates. 


4-467E. PURGING PROCEDURE. Purge the 
cell as follows: 


a. Attach a bond to a metal fitting on the fuel 
cell and to a suitable ground other than the cell. 


b. Ground all the purging equipment. 


c. Remove the plugs from all the openings in the 
cell. 


d. Add sufficient forced fresh air to the inside 
of the cell to dissipate all gas, inert and/or explo- 
sive, out the openings. 


To avoid cracking the molded sections 
of the cell, extreme care should be exer- 
cised in handling where temperatures of 
—40°C (—40°F) are encountered. Pro- 
visions should be made to heat the body 
sections and the working area before re- 
moval and repair of the cell is made. The 
upper limit of. temperatures is 71°C 
(160°F). 


4-468. TEMPORARY (COLD PATCH) RE- 
PAIR. (See figure 4-75.) The following pro- 
cedure for the internal patching of the fuel cell 
must be used only for the repair of a defect which 
resulted in leakage. This repair should not be 
used for a period exceeding seven days, after 
which time the cell should be removed and re- 
paired in accordance with the procedure outlined 
in paragraph 4-476. 


4-469. MATERIAL REQUIRED. This list in- 
cludes all the necessary materials to make a tem- 
porary patch. 

Benzene Spec MIL-B-3137 

Lacquer Cellulose Nitrate, Spec AN-L-29 

Patch Mercerized Cotton Airplane 

Cloth, Spee MIL-C-5646 

4-470. EQUIPMENT REQUIRED. This list in- 
cludes the necessary tools to make a temporary 
patch. 


Cheesecloth Bleached, type 2, class B 
Scissors — 
Brush 1 inch, flat 
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4-471. TEMPORARY (COLD PATCH) REPAIR 
PROCEDURE. The following procedure is used 
for cleaning and temporarily patching a defective 
area. 

a. Wash the internal surface of the cell sur- 
rounding the defect with cheesecloth saturated 
with benzene. 

b. Trim the defect to remove rough edges or 
irregularities, leaving a neat round or oval hole. 

c. Cut a patch to a size large enough to have a 
minimum of one inch lap from all edges of the 
trimmed hole. 

d. Apply one coat of lacquer on the patch and 
the washed area of the cell. Allow to dry until 
tack is gone from the surface of the lacquer. 

e. Apply second coat of lacquer to same sur- 
faces and allow to dry until tacky. 

f. Apply coated side of patch to coated surface 
of cell. Avoid trapping air under patch. 

g. Apply six coats of lacquer over the entire 
repair allowing each coat to dry thoroughly be- 
fore applying the next coat. 

h. Allow repair to set a minimum of two hours 
before handling or putting into service. 

i. If external surface of the repaired area is 
accessible, paint two coats of lacquer on the re- 
paired area and allow to dry. 


j. Test cell as described in paragraph 4-491. 


4-472. REMOVAL OF DEFECTIVE PATCHES 
AND SUPPORT HANGERS. The removal of 
defective patches, loose support hangers and 
collars should be accomplished as outlined in the 
following paragraphs. The replacement of these 
components should be made only by following the 
procedures outlined in paragraph 4-476. Loose or 
damaged assist loops located inside the cell may 
be removed by cutting the loop approximately 
0.250-0.500 inch away from the inner surface of 
the cell. Replacement of the loop is not required. 


4-473. MATERIAL REQUIRED. This list in- 
cludes all the necessary materials to remove de- 
fective patches, loose support hangers and collars 
and to prepare the contact surfaces for repair. 
Ethyl alcohol Denatured, Spec MIL-A-6091 
Nylon paint Refer to paragraph 4-476 for 
a listing and the preparation of 
nylon paint. 
4-474. EQUIPMENT REQUIRED. This list in- 
cludes the necessary tools to remove defective 
patches and loose support hangers and collars 
and to prepare the contact surfaces for repair. 


Brush 1 inch, flat 

Knife Pocket-type 

Container Earthenware or glass 

Roller Hand chilling-type 0.750 OD x 150 in. 


4-475. REMOVAL PROCEDURE FOR DEFEC- 
TIVE PATCHES. The following procedure is 
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used for the removal of defective patches, loose 
support hangers and collars. 

a. Work a small amount of ethyl alcohol under 
the edge of the patch or support hanger, lifting on 
the patch or hanger. 


The use of alcohol of any type for other 
than specific purposes as described in 
these paragraphs is not recommended as 
it acts as a solvent for certain materials 
used in the construction of the cell. 


b. Remove the metal parts of a hanger by 
cutting the hanger fabric around the outside of 
the washer. 

c. Continue to soak and lift the patch by re- 
peating step a. 

d. Apply two coats of nylon paint to the con- 
tact area of the cell after the patch or hanger has 
been removed and the cell surface has dried. Refer 
to paragraph 4-476 for information on perma- 
nent repair procedures. 


4-476. PERMANENT (HEAT SEAL) REPAIR. 
(See figure 4-75.) The procedures as outlined in 
subsequent paragraphs are recommended for the 
repair of holes, tears, blisters, loose lap seams, 
loose fitting reinforcements, and loose patches. 
These procedures are not recommended for the 
repair of holes, cuts, tears, and leaking areas ex- 
ceeding six inches in length. 


4-477. MATERIAL REQUIRED. This list in- 


cludes the material to repair a defective cell. No 
substitutions should be made, except as noted. 


Repair kit Part No. 2F1-1-12456, GY 
Fabric Pliocel. Part of repair kit, 
GY . 
Nedine Part of repair kit, GY 
Mekol Part of repair kit, GY 
Coating Nylon, No. 5074C, yellow, 
Part of repair kit, GY 
Coating Nylon, No. 5073C, blue, 


Part of repair kit, GY 
Fed. Spec TT-M-261, a 
substitute for Mekol 
Fed. Spec O-A-51, a sub- 

stitute for Mekol 
Spec MIL-A-6091, a sub- 

stitute for Nedine 
Methyl isobutyl ketone Fed. Spec TT-M-268 


Methyl ethyl ketone 
Acetone 


Ethyl alcohol 


Coating Chemigum, No. 5070C, 
black, Part of repair 
kit, GY 

Accelerator Kick, No. 1408, Part of 

. repair kit, GY 

Cellophane Spec MIL-T-4239 


4-478. EQUIPMENT REQUIRED. This list in- 
cludes the equipment to repair a defective cell. 
Part No. 2F1-4-11807, GY, Part 

of repair kit. Equipped with 

heater ring Part No. A00XX, 

GY 


Heating iron 
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Cloths Lint-free, commercial 

Brush Soft-bristled, 1.0 in. wide, flat 

Roller Hand-type, 0.750 dia. x 1.50 in. 
wide 

Shears 6.0 in. length overall 

Blocks Wood, AR 

Cloth Close-woven fabric, heat resistant 


4-479. PERMANENT (HEAT SEAL) REPAIR 
PROCEDURE. (See figure 4-75.) The following 
procedure should be used to make a permanent 
repair. 

a. Remove the external black chemigum coating 
from the area to be repaired with mekol, methyl 
ethyl ketone, acetone, or methyl isobutyl ketone. 


Note 
The black chemigum coating is to be re- 


moved for an area extending three inches 
from defect in all directions. 


b. Wash the internal surface of the cell, sur- 
rounding the defect, with mekol, methyl ethyl 
ketone, acetone, or methyl isobutyl ketone. 

c. Trim the defect with shears to remove the 
rough edges or irregularities. 


Note 
Trimming is not required when repairing 
loose lap seams, blisters, loose patches, 
and loose fitting reinforcements. 


d. Place the cell on a wooden block covered with 
close woven cloth, and center the trimmed area 
on block. 

e. Cut a patch of Pliocel fabric of sufficient size 
to overlap the trimmed area 0.750 inch in all di- 
rections. 

f. Wash the patch and the trimmed area with 
nedine or ethyl alcohol. 

g. Center the patch over the trimmed area. 


Note 


Patch may be applied to the internal or 
external surfaces of the cell. 


h. Cover the patch with cellophane. 
i. Heat the iron to desired temperature. Check 
iron heat as follows: 

1. Cuta strip of Pliocel fabric, four inches long 
and one inch wide. 

2. Fold the strip in half to make a 2-inch length. 

3. Cover the folded strip with cellophane. 

4. Apply heat to a 1-inch length of the strip 
without using pressure on the iron. 


« Note 


If, when heat is applied, the strip blisters 
or turns dark brown immediately, the 
iron is too hot. 


5. Roll down the strip with a cold roller. 
6. Pull the strip apart and check for shiny 
parts, indicating iron is not hot enough 
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or that heat was not applied long enough. 


7. Repeat steps 1. through 6. until the desired 
temperature of the iron is attained. 


Note 


When the piece is pulled apart and all the 
nylon film is on one surface, and the other 
is bare fabric, the desired iron tempera- 
ture has been attained. 


j. Apply heat with the iron to a small area of 
the patch until the area blisters. 


Note 


Do not use pressure or raise the iron from 
the patch. 


k. When the patch is completely.blistered, roll 

down with a cold roller. 

1, Remove the cellophane with a cloth soaked 

with water. 

m. Check the patch for looseness. 

n. If the patch is loose recover it with cello- 

phane and repeat steps j. through I. 

o. Prepare the nylon yellow liquid coating as 

follows: 

1. Remove enough liquid coating from the orig- 
inal container to satisfactorily cover the re- 
paired area and place in a container. 

2. Place the container of liquid coating in a pan 
of water. 

3. Heat the water to 66-71*C (150-160°F). 

4. When the nylon liquid coating is sufficiently 
thin to apply by brush, remove the container 
from the water. 


Note 


Minimum working temperature of nylon 
liquid coating is 54°C (130°F). When 
the liquid nylon coating becomes cool or 
thickens, repeat steps 2. and 3. 


p. Apply one coat of nylon blue liquid coating 
on an area extending one inch beyond repaired 
area in all directions, on internal surface of the 
cell and allow 20 minutes drying time. 

q. Apply one coat of nylon yellow liquid coating 
over the coat applied in step p., and allow 20 
minutes drying time. 

r. Apply one coat of nylon blue liquid coating 
over coats applied in steps p. and q. 

s. Apply one coat of nylon blue liquid coating 
on an area extending one inch beyond repaired 
area in all directions, on external surface of the 
cell and allow 20 minutes drying time. 

t. Apply one coat of nylon yellow liquid coat- 
ing over the coat applied in step s. and allow 20 
minutes drying time. 

u. Prepare black chemigum coating by adding 
the accelerator to the coating in the following 
ratios: 
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Coating Accelerator 
1 pint 1/2 oz (12-1/2 cc) 
1 quart 1.0 oz (25 cc) 


Note 


Patches are not required when repairing 
loose lap seams, blisters, loose patches, 
and loose fitting reinforcements. 


v. Apply a coat of black chemigum coating over 
the external repaired area. 

w. Test the cell as described in paragraph 
4-491 upon completion of repairs. 


Allow the repair to dry a minimum of 
one hour before subjecting the cell to a 
test, to prevent damage to repaired area. 


4-480, thru 4-482. DELETED. 


4-483. DAMAGE REPAIRABLE BY INSER- 
TION. Not applicable. 


4-484. DAMAGE NECESSITATING REPLACE- 
MENT. Damage resulting in the loss of a major 
portion of the cell or failure to repair any damage 
by the permissible methods necessitates replace- 
ment of the complete cell. 


4-485. EXTERNAL FUEL TANK. H-21B, H-21C 


4-486. TYPE OF CONSTRUCTION. The ex- 
ternal fuel tank consists of a shell of aluminum 
alloy encasing a cell. The cell is a self-sealing 
unit made of material conforming to Firestone 
Tire and Rubber Company's part number 37350. 
Fittings for drain valves, booster pump, vents, 
access door and filler neck are integral parts of 
the cell and consist of aluminum alloy rings or 
other specific shapes around which the cell is 
molded. Two straps encircle each tank and are 
attached to a framework of tubes which in turn 
are attached to the underside of the body near the 
cabin door. 


4-487. NEGLIGIBLE DAMAGE. Negligible 
is that damage which can be permitted to exist as 
is, or can be corrected by a simple procedure such 
as stop-drilling cracks in the shell, the removal of 
wrinkles or the refinishing of external surfaces 
in the cell without placing restrictions on flight. 


Note 


The term fself-sealing” is not to be 
misconstrued to mean ‘‘need not be re- 
paired." Self-sealing implies only that 
the cell will seal itself of punctures, such 
as bullet holes, incurred during adverse 
operating conditions. Repair of the cell 
is mandatory to restore to the cell its 
ability to contain fuel and seal future 
injuries. 
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4-488. DAMAGE REPAIRABLE BY PATCH- 
ING. Damage more extensive than that classi- 
fied as negligible should be repaired as described 
in Appendix II, paragraph B-1. For typical re- 
pairs to the outer shell see Appendix II, figure B-1. 


4-489. DAMAGE REPAIRABLE BY INSER- 
TION. Damage more extensive than that classi- 
fied as negligible should be repaired as described 
in Appendix II, paragraph B-1. For typical re- 
pairs to the outer shell see Appendix II, figure B-1. 


4-490. DAMAGE NECESSITATING REPLACE- 
MENT. Extensive damage to the cell or outer 
shell, such as the loss of a major portion of the 
cell or shell, or failure to meet the requirements 
of the fuel cell pressure test described in para- 
graph 4-491, necessitates replacement in whole or 
in part. For replacement of integral fittings refer 
to Appendix II, paragraph В-1. 


4-491. FUEL CELL PRESSURE TEST. The 
following paragraphs are applicable only to Pliocel 
non-self sealing fuel cells. Procedures for the 
inspection and testing of the cell while installed 
in, and when removed from the helicopter are 


described in subsequent paragraphs. See figure 


4-75. 


4-492. MATERIAL REQUIRED. This list in- 
cludes the material to pressure test and inspect 
the cell. 


Ammonium hydroxide, 27 
percent solution 
Ethyl alcohol Spec MIL-A-6091 
Phenolphthalein crystals Commercial grade 
Water AR : 
Soap High foaming (po- 
tassium oleate or 
equivalent) 


Fed. Spec O-A-451 


Detergent Commercial (Oxydol, 
All, Tide, or equiv- 
alent) 

Source of compressed air AR 


4-493. EQUIPMENT REQUIRED. This list in- 
cludes the equipment to pressure test and inspect 
the cell. 


Mercury manometer 
Cloths Lint-free, absorbent 
Hardware See figure 4-75 
Plugs See figure 4-75 


U-tube. See figure 10-14 


Gaskets AR, see figure 4-75 
Neuschotz flange-type AR, see figure 4-75 
fittings 
Air pressure gage and 0-5 lb capacity 
regulator 
Thermometer Room-type 
Note 


Miscellaneous hardware, such as hose 
clamps and T-fittings, necessary to con- 
nect the equipment is not listed. The size 
and number will depend on the size of 
the compressed air outlet and the air 
pressure regulator fittings. 
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SECTION A-A Notes 
METHOD OF PLUGGING OPENINGS (TYPICAL) A. ALL DIMENSIONS ARE SHOWN IN INCHES 
(SEE TABLE FOR MATERIAL AND QUANTITY REQUIRED) LEO ee oe 


B. THE USE OF THE NEUSCHOTZ FLANGE- 
TYPE FITTING REQUIRES THAT A GAS- 
BOLT KET BE FABRICATED FROM THE SAME 
THICKNESS AND TYPE MATERIAL AS 
WASHERS (REFER USED FOR THE PLUG OF THE ACCESS 
TO NOTE C.) OPENING. A TYPICAL GASKET MAY BE 
MADE BY USING THE BASIC OUTSIDE 
PLUG DIMENSIONS GIVEN ON SHEET 2 FOR THE 
PLUG OF THE SAME OPENING, CUT GAS- 
KET TO HAVE A MINIMUM FACE WIDTH 
METAL GASKET OF 1-0 IN, LOCATION OF SCREW HOLES 
(REFER TO NOTE B,) MAY BE DETERMINED FROM LOCATION 
OF HOLES THROUGH CELL AT APPLI- 
CABLE OPENING, DRILL AND COUNTER- 
GASKET SINK HOLES TO ACCOMMODATE AN 


NEUSCHOTZ FLANGE- 
TYPE FITTING 


AN507-1024R6 SCREW 
CELL WALL C. USE WASHERS, PART NO. AN960D416 AS 
(REF) ` REQUIRED TO SIMULATE THICKNESS OF 


THE FITTING REMOVED 
CELL INFLATION 
eS 


TO SOURCE OF COM- š SEE SHEET 2 FOR HOSE — 0. 500 ID 
PRESSED AIR FITTING CONFIG- ps 
A ы 
URATION WATER MA 


NOMETER, 
CLAMPS-AN737RM30 


FUEL QUANTITY 

GAGE OPENING 

PLUGGED, 
ACCESS OPEN- 
ING PLUGGED 


INCHES CALI- 
BRATION 


PLUG FABRICATION CRITERIA 


NEUSCHOTZ FLANGE- 
TYPE FITTING ** 


PLUG STOCK DIMEN- 
SIONS & MATERIAL * 


OPENING GASKETS *** | BOLTS SCREWS 


ACCESS 0.060 x 20, 0 x 13. 50, 
2024 ALUMINIUM ALLOY 
FED, SPEC QQ-A-362 
0. 060 x 7.50 x 5. 250, 
2024 ALUMINIUM ALLOY 
FED, SPEC QQ-A-362 
0.060 x 2.50 x 2. 50, 
2024 ALUMINIUM ALLOY 
FED, SPEC QQ-A-362 
0.060 x 4, 250 x 4, 250, 
2024 ALUMINIUM ALLOY 
FED, SPEC QQ-A-362 

0. 060 x 8, 250 x 8, 250, 
2024 ALUMINIUM ALLOY 
FED, SPEC QQ-A-362 
0. 250 х 3.0 x 3.0 
CRES, SPEC MIL-S-7720 
CAMP 3035 or 303E, 


2F1-2-12394, 
(3 REQD) 


AN507-1024R6 
(8 REQD) 


ANT4-6 
(48 REQD) 


GRA 12 x 18-48 T24 


FUEL BOOSTER 
PUMP 


AN507-1024R6 
(3 REQD) 


2F1-2-14814 
(3 REQD) 


ANT4-6 
(12 REQD) 


GRA 4x 6-12 T24 


DRAIN LINE 
FITTING 


2F1-14801 
(3 REQD) 


AN74-6 AN507-1024R6 
(4 REQD) (2 REQD) 


GRA 162-4 T24 


FUEL QUAN- 
TITY GAGE 


2F1-2-14805 
(3 REQD) 


ANT4-6 АМ507-1024К6 
(8 REQD) (4 REQD) 


GRA. 350-8 T24 


FUEL FILLER 
NECK 


2F1-14811 
(3 REQD) 


AN74-6 
(16 REQD) 


AN507-1024R6- 
(4 REQD) 


GRA 725-16 T24 


VENT FITTING 


GRA 200-6 T24 2F1-14802 


(3 REQD) 


AN507-1024R6 
(2 REQD) 


* SEE SHEET 2 OF THIS FIGURE FOR FABRICATION 
** MANUFACTURED BY NEUSCHOTZ ENGINEERING СО, LOS ANGELES, CALIFORNIA 
*** MANUFACTURED BY GOODYEAR TIRE AND RUBBER CO, AKRON, OHIO 


Figure 4-75. Fuel Cell Repairs (Sheet 2 of 4) 
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FABRICATION OF ACCESS AND FITTING OPENING PLUGS 


ACCESS A E 
14 EQUAL ER T а EQUAL PLACES p t 
0 


DRILL AND REAM AN825-8 TEE e 


-0.000 AN818-8 NUT TUBE (REFER 


48 PLACES TO NOTE B.) 


PLUG 
3.0 OD 


DRILL AND 
TAP 3/8 NPT 


DRILL AND REAM 

0.250 + 0,003, -0. 000. 
LOCATE ON A 2.0 DIA 

6 EQUIDISTANT PLACES 


DRAIN LINE 


PLUG 2.50 OD 


DRILL AND REAM 
0. 250 +0.003, -0.000, 
LOCATE ON A 7, 250 


DIA, 16 EQUIDISTANT DRILL AND REAM 
PLACES 0. 250 +0.003, -0.000. 


LOCATE ON A 1.625 
DIA, 4 EQUIDISTANT 
PLACES 


FUEL BOOSTER PUMP FUEL QUANTITY GAGE 


PLUG 
4.250 OD 


DRILL AND REAM 
0. 250 +0. 003 DRILL AND REAM 


-0. 000 0. 250 40.003, -0. 000, 
2,437 R, TYPICAL 4, 250 12 PLACES LOCATE ON A 3.50 
BOTH ENDS : DIA, 8 EQUIDISTANT 
PLACES 


Notes 


A. ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS 
OTHERWISE NOTED 

B, TUBE TO BE IN ACCORDANCE WITH AND10107, 
0.500 OD, 0.109 WALL THICKNESS. FLARE ONE 
END IN ACCORDANCE WITH AND10061. BEND ONE 
END TO INSTALL HOSE 

C. SEE SHEET 1 OF THIS FIGURE FOR METHOD OF 
ATTACHING PLUGS TO FUEL CELL 


Figure 4-75. Fuel Cell Repairs (Sheet 3 of 4) 
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REPAIR FOR HOLES, CUTS, TEARS, 
AND LEAKING AREAS 


WOOD BLOCK USED TO Repair Parts 
SUPPORT CELL IN 
PATCH TO EXTEND AREA OF REPAIR 1. PATCH--REFER TO NOTE C. 


0.750 FROM TRIM- 
MED EDGE, ALL. 


AROUND REMOVE EXTERNAL 


CHEMIGUM PAINT 
FROM AN AREA EX- 
TENDING 3.0 FROM 
TRIMMED EDGE, 
ALL AROUND 


PATCH MAY BE AP- 
PLIED INTERNALLY 
OR EXTERNALLY 


HEAT TEST STRIP 
6 


6.0, MAX LENGTH OF 
TRIMMED AREA 


FOLDED STRIP—_ 


1.0, APPLY HEAT TO 
THIS AREA OF STRIP 
AFTER COVERING 
WITH CELLOPHANE 


LOOSE LAP SEAM REPAIR 
REFER TO NOTE B 


WOOD BLOCK USED 
/ TO SUPPORT CELL 


IN AREA OF REPAIR 


CELLOPHANE 


Notes 


A. ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS 
OTHERWISE NOTED 

B. REPAIR FOR A LOOSE FITTING REINFORCEMENT 
MAY BE ACCOMPLISHED USING THE SAME REMOVE EXTERNAL 
METHOD AS FOR A LOOSE LAP SEAM CHEMIGUM PAINT 

C. PLIOCEL PATCH MATERIAL SUPPLIED WITH RE- FROM AN AREA EX- 
PAIR KIT, PART NO. 2F1-1-12456, GOODYEAR TENDING 3.0 FROM 
TIRE AND RUBBER CO., AKRON, OHIO LOOSE EDGES, ALL 


AROUND. 


Figure 4-75. Fuel Cell Repairs (Sheet 4 of 4) 
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CLOSED HOLE OR SLIT- 
TYPE DAMAGE —IN- 
TERNAL OR EXTERNAL 


REPLACEMENT 
OF FITTINGS 


LOOSE LÀP SEAM sæ 
OR PATCH-TYPE => \ 


DAMAGE EF гэ 
4 


OPEN HOLE — 
TYPE DAMAGE 


Notes 


A, THE TYPE DAMAGES AS ILLUSTRATED ARE 
REPAIRABLE AND REPAIR PROCEDURES 
TOGETHER WITH A LIST OF MATERIAL AND 
EQUIPMENT REQUIRED WILL BE FOUND IN 
APPENDIX II, PARAGRAPH B-3 


Figure 4-76. External Fuel Cell Repairs—H-21B, H-21C 
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NOMENCLATURE 


PART NO, 


TUBE 
FITTING 
BRACKET 
BRACKET 
FITTING 
FITTING 


211-2005 (BEA) 
4283340-1, -2 
4283338-1 
42P6021-1 
42P4017-1, 
42P4018-1, 
42P4019-1 


FITTING 4284755-5, -6 


DETAIL B 
aT 


(ROTATED 90° 
ABOUT VERTICAL AXIS) 


DETAIL A 
SEE 


BEVELED AREA 


277 
2 


DISTANCE, 


PLACES 


ee по 
AREA 
Notes 


ALL DIMENSIONS ARE SHOWN IN INCHES UN- 
LESS OTHERWISE NOTED 

BRACKET (4) (LEFT-HAND SIDE. ONLY) TO BE 
REWORKED 
FITTING (7) 
REWORKED 


(RIGHT-HAND SIDE ONLY) TO BE 


D. REFER TO PARAGRAPHS 4-494D THROUGH 


318 


T.O. 


ELONGATE SLOTS 
0. 20 IN DIRECTION 
OF ARROW. 
TYPICAL 2 PLACES 


MAINTAIN 0. 20 
MINIMUM EDGE 


TYPICAL TWO 


1H-21-3 


REMOVE TWO RIVET HEADS, 
TYPICAL BOTH FITTINGS 


> 


GROUND AREA 


BEVELED AREA. 
THICKNESS OF MATE- 
RIAL REMAINING 
AFTER REWORK TO 

q, BE 0.22 AT CENTER- 
LINE OF BEVEL 


REMOVE BLOCK 
WITH CHISEL 


BEVEL, TYPICAL 
BOTH FITTINGS, 
SEE DETAIL A. 


ELONGATE HOLES 
0.09 IN DIRECTION 
OF ARROW, TYPICAL 
FOUR PLACES 


TRIMMED AREA, 
REFER TO 
NOTE B, 


REFER TO 
NOTE C. 


4-494G FOR MATERIAL AND EQUIPMENT RE- 
QUIRED AND PROCEDURES FOR REWORKING 
THE FUEL TANK SUPPORT STRUCTURE 
ALL REWORK APPLIES TO COMPONENTS EACH 
SIDE OF THE BODY EXCEPT AS DESCRIBED IN 
NOTES B. AND C, 


Figure 4-77. External Fuel Tank Support Structure Repairs 
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4-494. FUEL CELL PRESSURE TEST PRO- 
CEDURE — INSTALLED IN HELICOPTER. 
(See figure 4-75.) Test the cell as follows: 

a. With the cell installed in the helicopter, 
block or plug all fittings, with the exception of the 
fitting used in this test. 

b. Connect the air pressure gage and regulator 
to a source of compressed air, within the capacity 
of the regulator. 

c. Connect the U-tube manometer to the air 
line, between the pressure regulator and the cell 
fitting. 

d. Adjust the pressure regulator to zero pres- 
sure and make necessary adjustments on the 
manometer to have it read zero pressure. 

e. Connect the source of regulated air to the 
fuel cell. 

f. Inflate fuel cell to 2.5 psi (5.09-inch rise on 
the manometer). 

g. After internal pressure has stabilized, cut 
off the air pressure source and note the cell pres- 
sure. 

h. The cell pressure should show no perceptible 
change when held to a pressure of 2.5 psi for a 
minimum period of 15 minutes at a constant room 
temperature. 


4-494A. FUEL CELL PRESSURE TEST PRO- 
CEDURE—REMOVED FROM HELICOPTER. 
(See figure 4-75.) Test and inspect the cell with 
chemicals as follows: 

a. Install plugs in all the openings except the 
access opening. 

b. Connect the source of regulated air to the 
T-fitting in the vent plug. 

c. Connect a hose from the T-fitting to the 
manometer. 

d. Pour 120 cc of ammonium hydroxide on a 
cloth and insert the wet cloth into the cell through 
the access opening. 

e. Install the plug in the access opening. 

f. Prepare a solution of 15 grams of phenol- 
phthalein crystals to one quart of ethyl alcohol 
and stir solution thoroughly. 

g. Add one quart of water to the solution and 
stir thoroughly. 

h. Inflate the cell to 1/2 psi (1.02-inch rise on 
the manometer). 

i. Dip a cloth into the solution prepared in 
steps f. and g. and wring out thoroughly. 

j. Spread the cloth on the outer surface of the 
cell and press down on cloth to assure contact with 
surface of cell. 

Note Р 
Allow the cloth to remain on the cell a 
minimum of 30 seconds. 
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k. Remove the cloth and inspect it for red spots, 
indicating a leak in the cell. 

1, Repeat steps i. through k. until all exterior 
surfaces of the cell have been covered. 

m. Remove the plugs and the ammonium hy- 
droxide-soaked cloth from the cell. 

n. Purge the cell as described in paragraph 
4-467A and allow to air dry. 
4-494B. Test and inspect the cell with soap suds 
as follows: 

a. Install the plugs in all the openings. 

b. Connect the source of regulated air to the 
T-fitting in the vent plug. 

c. Connect a hose from the T-fitting to the 
manometer. 

d. Inflate the cell to 1/2 psi (1.02-inch rise on 
the manometer). 

e. Prepare a solution of soap and water and 
work the soap into suds. 


f. Apply the suds to the external surfaces of 
the cell and check for bubbling, indicating a leak 
in the cell. 


g. Wipe all the soap residue from the external 
surfaces of the cell with cloths and warm water. 
h. Remove the plugs from all the openings. 
4-494С. Test and inspect the cell with a detergent 

as follows: 

a. Install the plugs in all the openings except 
the access opening. 

b. Connect the source of regulated air to the 
T-fitting in the vent plug. 

c. Connect a hose from the T-fitting to the 
manometer. 

d. Prepare a solution of 1/3-cup of detergent 
to one gallon of water, and stir the solution. 

e. Pour the solution into the cell through the 
access opening. 

f. Install the plug in the access opening. 

g. Tilt the cell so that the solution wets all the 
surfaces. 

h. Inflate the cell to 1/2 psi (1.02-inch rise on 
the manometer). 

i. Check the external surfaces of the cell for 
bubbles, wet spots, or seepage, indicating a leak 
in the cell. 

j. Remove the plugs from all the openings. 

k. Flush the inside of the cell with warm water 
and dry with cloths. 

l. Wipe the external surfaces of the cells with 
cloths and warm water. 
4-494D. REWORK OF EXTERNAL FUEL 
TANK SUPPORT STRUCTURE. (See figure 
4-77.) External fuel tanks containing the ma- 
chined fitting, Part No. 211-2005 (BEA), should 
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have that fitting and certain other support struc- 
ture reworked to prevent interference among the 
parts during installation. Rework parts as de- 
scribed in subsequent paragraphs. 


4-494E. MATERIAL REQUIRED. This list in- 
cludes the material to rework the external fuel 
tank and support structure. 


Aluminum alloy, Federal 
Specification QQ-R-566, 
type 485 

Synthetic rubber sheet 0.095 in. thick, Military 
Specification MIL-R- 
6855, class I, grade 40 

Military Specification, 
MIL-P-8585 

4-494F, EQUIPMENT REQUIRED. This list in- 

cludes the equipment to rework the external fuel 

tank and support structure. 

Military Specification MIL- 
B-5087, or equivalent 

Welding equipment Heli-are type 

4-494G. REWORKING PROCEDURE. Rework 

the external fuel tank and support structure as 

follows: 

a. Attach a bond to helicopter and to a suitable 
ground. 

b. Remove external fuel tank as described in 
T.O. 1H-21-2-4, Technical Manual Maintenance 
Instructions. 

c. Ground and purge the fuel tank as described 
in paragraph 4-467E. 

d. Remove navigation light lens from bottom of 
tank by removing screw. 

e. Cut electrical wires where they protrude 
through tube on top of tank forward of the aft 
fitting, Part No. 211-2005 (BEA). 

f. Remove navigation light and wires by re- 
moving three screws and pulling light and wire 
out of bottom of tank. 

g. Trim end of tube (1) as shown in figure 4-77. 

h. Seal tube end by filling with aluminum alloy 
welding rod using heli-are type welding. 

i. Remove air inlet fitting and gasket, Part No. 
208-3021, from tank. 

j. Fabricate a new gasket from synthetic rub- 
ber, using gasket, Part No. 208-3021, as a tem- 
plate. 

k. Reinstall air inlet fitting and new gasket 
fabricated in step j. 

1, Modify fitting (2) by grinding and removing 
rivet heads as shown in figure 4-77. 

m. Elongate holes in bracket (3) as shown in 
figure 4-77. 

n. Trim bracket (4) as shown in figure 4-77. 

o. Modify fitting (5) by grinding as shown in 
figure 4-77. 
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Welding rod 


Zinc-chromate primer 


Bonding 


T.O. 1H-21-3 


p. Modify fitting (6) by grinding as shown in 
figure 4-77. 

q. Modify fitting (7) by grinding as shown in 
figure 4-77. 

r. Refinish all reworked areas with one coat of 
zinc-chromate primer. 

s. Reinstall external fuel tank as described in 
the Technical Manual Maintenance Instructions. 

t. Check between tank and straps to ensure 
positive contact. 

u. Check between the strap fittings and the 
tank to ensure there is clearance. 


Note 


To ensure positive contact between the 
tank and straps, or to ensure clearance 
between the strap fittings and tank, a 
strip of synthetic rubber material may 
be added between the strap and tank. 


4-495. CURTAINS. 


4-496. GENERAL. The helicopter is equipped 
with an antiglare curtain at the entrance to the 
cockpit, a blackout curtain on the window of the 
rescue door and cabin door, a blackout curtain on 
each window of the cabin, and a bulkhead seal 
curtain located in the engine section at station 
423.970. The antiglare curtain and all the black- 
out curtains are of the same material, and their 
type of construction and damage classifications 
are described in the following paragraphs. Refer 
to paragraph 6-37 for a description, classi- 
fication of damage and repair procedures for the 
bulkhead seal curtain. 


4-497. ANTIGLARE AND BLACKOUT 
CURTAINS. 


4-498. TYPE OF CONSTRUCTION. The anti- 
glare curtain attached to the bulkhead at station 
97.360 with snap and slide fasteners and the 
blackout curtains attached to the windows of the 
rescue and cabin doors and cabin are made of 
vinyl-coated vinyon fabric, Military Specification 
MIL-C-5339. The fabric is medium green, color 
No. 612. All tabs, reinforcements and seams are 
machine-sewn with cotton thread. 


4-499. NEGLIGIBLE DAMAGE. Not applica- 
able. Any damage to the antiglare or blackout 
curtains should be repaired as described in the 
following paragraphs. 

4-500. DAMAGE REPAIRABLE BY PATCH- 
ING. Damage to the antiglare or blackout cur- 
tains resulting in a tear or hole should be repaired 
as described in the following paragraphs. 


4-501. MATERIAL REQUIRED. This list in- 
cludes the material to repair antiglare or black- 
out curtains. 
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SEE DETAIL A 


Lë 
жете 


BELLCRANK 


TYPICAL DAM- 
AGED AREA, (REFER 
TO NOTE B.) 


DETAIL A 


TYPICAL DAM- 
AGED AREA, (REFER 
TO NOTE B.) 


AFT UPPER CONTROL 
BELLCRANK ASSEMBLY 
PART NO, 22C1730-3 


CLEVIS 


Notes 


ALL DIMENSIONS ARE SHOWN IN IN- 
CHES UNLESS OTHERWISE NOTED 


NICKS IN THE ROOT AREA OF THE DIF - 
FERENTIAL BELLCRANKS EITHER ON 
THE BACK OR LOWER SURFACES OR 
IN THE CLEVIS AREA OF THE COL- 
LECTIVE PITCH BELLCRANK ON EI- 
THER THE UPPER OR LOWER EDGES, 
MAY BE BLENDED OUT, AND THEN 
CLASSIFIED AS NEGLIGIBLE DAMAGE, 
PROVIDED THE BLENDED AREA DOES 
NOT EXCEED A DEPTH OF 0.125 AND 
A LENGTH OF 1.0 


FORWARD UPPER CONTROL 
BELLCRANK ASSEMBLY 
PART NO, 22C1670-3 


Figure 4-78. Controls Components Negligible Damage 
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Vinyl-coated vinyon fabric, 
Military Specification MIL- 
C-5339, Color No. 612, me- 
dium green, weight 7 oz per 
sq yd. H. M. Coby Associates 

Cotton, Type 183, four cord, 
ticket No. 16 in accordance 
with Federal Specification 
V-T-276 


4-502. EQUIPMENT REQUIRED. This list in- 
cludes the equipment to repair antiglare or black- 
out curtains. 


Patching 


Thread 


Sewing Electric or hand operated. 
machine Stitch regulated to not 
less than eight stitches 
nor more than 10 stitches 
per inch. 
Scissors 4-6 inch straight blade 


4-503. REPAIR PROCEDURE. Repair the anti- 
glare or blackout curtains as follows: 

a. Trim the damaged area to leave a neat round 
or oval hole. 

b. Cut a patch to a size large enough to have a 
0.750 in. lap from the edge of the trimmed hole. 

c. Position patch over hole, having an equal 
amount of overlap all around. 

d. Machine sew, in accordance with Federal 
Specification DDD-S-751, type 301 stitch, three 
rows of stitches around patch and through patch 
and curtain, leaving a space between rows of not 
less than 0.125 inch and not greater than 0.1875 
inch, with not less than eight nor more than 10 
stitches per inch on each row. 


4-504. DAMAGE REPAIRABLE BY INSER- 
TION. Not applicable. 


4-505. DAMAGE NECESSITATING REPLACE- 
MENT. Damage resulting in the loss of a major 
portion of an antiglare or blackout curtain neces- 
sitates replacement. Any number of repairs may 
be made by patching, provided the curtain sec- 
tion covers the respective opening and the re- 
paired area does not interfere with the installa- 
tion and removal of the curtain. 


4-506. CONTROLS. 

4-507. GENERAL. The major components of 
the control system which warrant a damage clas- 
sification are the cables, the bellcrank assemblies, 
and the cyclic stick boots. 

4-508. CABLES. 

4-509. Refer to the General Manual for Struc- 
tural Repair, T.O. 1-1A-1, Section IX, for repair 
and negligible damage information. 


4-510. BELLCRANK ASSEMBLIES. 


4-511. TYPE OF CONSTRUCTION. The bell- 
crank assemblies consist of torque tubes, rods, bell- 
cranks, and arms. The torque tubes and rods are 
made of aluminum alloy tubing and are fitted with 
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attaching ends. The belleranks and arms are mag- 
nesium alloy castings fitted with liners or bushings 
at points of attachment. 


4-512. NEGLIGIBLE DAMAGE. Negligible 
damage to the castings is that damage which can 
be permitted to exist as is or be corrected as shown 
in figure 4-79. 


4-513. DAMAGE REPAIRABLE BY PATCH- 
ING. Not applicable. 


4-514. DAMAGE REPAIRABLE BY INSER- 
TION. See figure 4-79 for information on the 
drilling of the collective pitch torque tube and lever 
housing and dimensions for oversize bushings in 
the control components. 


4-515. DAMAGE NECESSITATING REPLACE- 
MENT. Damage more extensive than that classi- 
fied as negligible damage or failure to rebush a 
component within the tolerances shown in figure 
4-79 necessitates replacement. 


4-515A. CYCLIC STICK BOOTS. 


4-515B. TYPE OF CONSTRUCTION. (See figure 
4-79A.) The cyclie stick boots are made of seg- 
ments of neoprene coated glass cloth sewn to- 
gether. A base and a strip of 2024-T4 clad alumi- 
num alloy are riveted to the bottom of the boot to 
secure it to the cockpit floor panel. A strip made 
of the same material as the boot segments, is sewn 
to the top of the boot, and contains snap button 
receptacles to secure the boot to the cyclic stick. 
4-515C. NEGLIGIBLE DAMAGE. Not applica- 
ble. All damage to the cyclic stick boots should be 
repaired as described in subsequent paragraphs. 
4-515D. DAMAGE REPAIRABLE BY PATCH- 
ING. Tears or rips not more than six inches in 
length in the cyclic stick boots should be repaired 
as described in the following paragraphs. 

4-515E. MATERIAL REQUIRED. This list in- 
cludes the material to patch the cyclic stick boots. 


Canvas Federal Specification CCC-D-771, 
type IV, 10 oz. 
Thread Federal Specification V-T-276, type 


IB3, 4 cord, ticket No. 16, left- 
: twist, black 
4-515F. EQUIPMENT REQUIRED. This list in- 
cludes the equipment to patch the cyclic stick 
boots. 


Machine 
Scissors 


Sewing 
4 in. blade 


4-515G. REPAIR PROCEDURE. Repair the 
cyclic stick boots as follows: 

a. Cut a patch from canvas of a size to overlap 
rip or tear approximately 0.750 inch in all di- 
rections. 


b. Position patch over rip or tear on the inner 
surface of the cyclic stick boot. 
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Asch, 280 B—0.230 


REBUSH B—0.230 


PART NO. 22C1673 PART NO, 22C1675 PART NO. 22C1683 PART NO. 22C1692 


B —0. 290 


PART NO, 22C1676 


A—0. 120 
В —0. 150 А--0,120 


A —0.120 


PART NO. 22C1772 PART NO, 22C1914 PART NO, 22C1916 PART NO, 22C1927 


A —0. 240 


A—0. 120 B —0. 120 


PART NO, 22C1930 PART NO, 22C1932 PART NO, 22C1655 PART NO. 42C1256 


ALLOWABLE EDGE DISTANCE 


Notes 
BUSHING ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS 
OTHERWISE NOTED 
INSIDE AND OUTSIDE DIAMETERS OF BUSHING TO 
BE PARALLEL AND CONCENTRIC WITH 0.003 
«е» TRUE INDICATED READING 
A coe REFER TO NOTES A. THROUGH D.ON SHEET 1 OF 
Ss bu us ub accade THIS FIGURE FOR GENERAL INFORMATION AP- 
ARE NOTED py TEE DE ES PLICABLE TO ALL BUSHINGS 
A,B, AND C, REFER TO THE 
APPLICABLE PART NUMBER 
FOR SPECIFIC MINIMUM VALUES 


Figure 4-79. Controls Components Repairs (Sheet 3 of 61 
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PART NO. 22C1205 PART NO, 22C1251 


PART NO, 22C1600 AND 42C1600 


С-0.120 


PART МО, 22C1260 PART NO, 22C1296 


А —0.125 


PART NO. 22C1652 PART NO. 22C1612 


Notes 
ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS 
OTHERWISE NOTED 
INSIDE AND OUTSIDE DIAMETERS OF BUSHING 
TO BE PARALLEL AND CONCENTRIC WITHIN 
0.003 TRUE INDICATED READING 
REFER TO NOTES A. THROUGH D. ON SHEET 1 OF 
THIS FIGURE FOR GENERAL INFORMATION AP- 
PLICABLE TO ALL BUSHINGS 


PART NO, 22C1254 


-9 AND 
-10 ONLY 


\ 


PART NO, 22C1204 


CCASTING 


ALLOWABLE EDGE DISTANCES 
ARE NOTED BY THE LETTERS 
A,B, AND C. REF ER TO THE 
APPLICABLE PART NUMBER 
FOR SPECIFIC MINIMUM VALUES 


Figure 4-79. Controls Components Repairs (Sheet 4 of 6) 


324 


T.O. 1H-21-3 Section IV 


INSTALLATION OF TAPER PINS IN CONTROL COMPONENTS 


SECTION B-B 


PART NO, 22C2104-1 


END VIEW LOOKING 
INBD. PILOT'S SIDE 


IK PART NO. 22C1300-1, -8 
%, OF COLLECTIVE 


PITCH LEVER AND 
THROTTLE ASSY 
PART NO. 22C1300-1, 


PART КО; 22С2109-1 LINK ASSY 8, 10, 12 
GE PART NO. 17C1358-4 2354 
N 
И PART NO, 22C2103-1 STA < 
ae . 
VIE 
JE REFER TO 
M 
š 


NOTE C. 


PART NO. 22C2112-1 


Notes PART NO. 22C1303-1 (og TORQUE TUBE 
A, ALL DIMENSIONS ARE SHOWN IN WL -28.812 ~~ 
INCHES UNLESS OTHERWISE 
NOTED 
B, ANGULAR SPACING OF PILOT'S Eye eue. 
AND  CO-PILOT'S THROTTLE ONLY 
CRANKS AT NEUTRAL POSITION 
OF TWIST GRIPS TO BE 132 ! QUADRANT ASSY 
DEGREES | PART NO. 22C2103-1 
C. THIS ANGLE IS 379 FOR PART : 
NO. 22C1300-6, 33° FOR PART LINE DRILL 0.191 DIA 
NO. 22C1300-1AND 40° FOR PART THROUGH RETAINER PART 
NO. 22C1300-8 AND -10. NEU- NO. 22C2112-1 AND FLOOR 
TRAL POSITION OF TWIST GRIP FRAME, PART NO, 2257029-1 
D. TAPER REAM FOR PIN TO PRO- 
VIDE 0.06 MAX EXTENSION OF COLLECTIVE PITCH LEVER 
SMALL END OF PIN (AN386-1-12A) AND THROTTLE ASSEMBLY 
ABOVE SURFACE OF PART NO. (PILOT'S AND CO-PILOT'S) 
17C1356-2, AND PIN (AN386-1-10A) ж 
ABOVE SURFACE OF PART NO. 
22C2107-1. ONE WASHER AN975-3 END VIEW LOOKING 
AND ONE NUT AN364-1032 RE- INBD, CO-PILOT'S SIDE 
QUIRED FOR EACH PIN INSTAL- e OF COLLECTIVE ыр 
LATION RAL POSITION 
CADIT gei ams PITCH LEVER AND OF TWIST GRIP 
E. DRILL 0.2968 AND REAM 0.31 THROTTLE ASSY 
zer Ma uu E. + 
BUSHING, PART NO. 14C2115-15, ep cup sS 
SECTION A-A 
PILOT'S SIDE SIMILAR 
PART NO. 22C1303-1.. EXCEPT AS NOTED 
PART NO. 17C1350-8 ! | 
à ee — FWD 
PART NO, 22C1300-2— 7-4 ran 
SPACER, PART NO. THROTTLE BELLCRANK\\ j CRANK ASSY 
17C1357-1. 4 REQD PART NO. PART NO, 


BOLT,PART NO.— 
22C1035-2, 6 REQD. 
NUT AN364-524, AND 
WASHER AN960-D516 

8 REQD 


BOLT, PART NO, 
22C1035-1, 2 REQD 
ON CO-PILOT'S SIDE ONLY 


AND TORQUE TUBE, PART NO. 
17C1350-8. 
BLY AFTER PROPER POSITION- 
ING OF 
LEVER, PART NO. 22C1300-2 


€, TORQUE TUBE 
» WL -28.812 


Notes 
NOTE B. 


LOCATE AT ASSEM- 


COLLECTIVE PITCH 


* DIMENSIONS TYPICAL ON PILOT'S 


CHANNEL,C 
SIDE ,COLLECTIVE 


PITCH TORQUE TUBE 
PART NO, 17C1350-7 


Figure 4-79. Controls Components Repairs (Sheet 5 of 6) 
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BEARING 
AN201-KP5A 


DISCREPANT HOLE 
REFER TO NOTE C. 


| -BUSHING 
PART NO, 22C1622-7 


BUSHING 
te CONT NO. 22C1622-4 


0 


DISCREPANT HOLE 
REFER TO NOTE A’ 


PART NO. 22C1702 


PART NO, 42C1600 


,/BEARING 
&j AN201KP8A 
| 


DISCREPANT HOLE 
REFER TO NOTE C, 


| Ку 
РААТ МО. 22С1622-4 


o—. LINER 
REFER TO NOTE F. 


DISCREPANT HOLE 
REFER TO NOTE L. 


PART NO. 22C1652 PART NO, 22C1250 


BEARING 
AN200KP4~ 


BUSHING 


n PART NO. 221622-1 
Og. 


DISCREPANT HOLE 
REF ER TO NOTE С. 


DISCREPANT HOLE 
REFER TO NOTE G/ 


| „BUSHING 
ey PART NO, 22C1622-3 


Ц 
&) —5E^niNG 
AN201KP4A 


PART NO. 22C1930 
Notes 


A. BORE DISCREPANT HOLE TO 0.9313 PLUS 
0.0005 — MINUS 0.000 DIAMETER x 0.294 PLUS B 
0.005 — MINUS 0.000 DEEP WITH A 0.05 TO 0.06 


RADIUS AT BOTTOM, FABRICATE BUSHING TO 


DIMENSIONS SHOWN, AT INSTALLATION OF D 
BUSHING, OMIT SPACER ON BUSHING SIDE. 1 s 
REPLACE BEARING 0.005 TO 0.010R с —| Ё 0,080 to 0. 10R 


B. BORE DISCREPANT HOLE TO 0.8700 PLUS 
0.0005 — MINUS 0.0000 DIAMETER. FABRICATE 
BUSHING TO DIMENSIONS SHOWN 

C. BORE DISCREPANT HOLE TO 2.3688 PLUS 
0.0005 — MINUS 0.0000 DIAMETER. FABRICATE 
BUSHING TO DIMENSIONS SHOWN 


APPLI- 

+0. 0005 
CABLE TO] A +0, 0005 [В -0.0003 
PART NO. з 


42C1600 


65 
D. BORE DISCREPANT HOLES TO 1.250 PLUS 21353) 
0.0005 — MINUS 0.0000 DIAMETER, RELIEF 2201702 


RADIUS AT BOTTOM OF BORE — 0.04 PLUS OR 
MINUS,0.01R x 0.04 DEEP, FABRICATE SPECIAL 
LINERS HAVING DIAMETERS TO INSURE A PRESS TO BE INSTALLED WET WITH ZINC-CHROMATE 
FIT OF 0.0005 TO 0.0000 BEFORE CADMIUM PRIMER SPEC MIL-P-6889. AFTER ASSEMBLY 
PLATING. LENGTH TO BE 0.30 PLUS OR MINUS A FILLET OF ZINC-CHROMATE PRIMER SPEC 
0.01. INSIDE DIAMETER TO BE 1.1238 PLUS MIL-P-6889 SHALL BE PROVIDED AT ALL 
0.0005 — MINUS 0.0000 BOUNDRIES WHERE THEY ARE IN CONTACT 
E. BOREDISCREPANT HOLE TO 1.0214 PLUS 0.0005 WITH MAGNESIUM, DO NOT PRIME REAMED 


22C1916 


— MINUS 0.0000 DIAMETER. FABRICATE BUSH- HOLES 

ING TO DIMENSIONS SHOWN Н, BUSHINGS AND . LINERS TO BE MADE OF SAE 
F, TREAT MACHINED SURFACES OF CASTINGS IN 4130 STEEL, SPEC AN-S-684, BOND D (4) 

ACCORDANCE. WITH SPEC MIL-M-3171 I. ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS 

BUSHINGS AND LINERS OF DISSIMILIAR METALS OTHERWISE NOTED 


Figure 4-79. Controls Components Repairs (Sheet 6 of 6) 
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ZIG-ZAG DARN, REFER 
TO NOTE C. 


INNER SURFACE 
OF BOOT 


T.O. 1 H-21 "3 


EDGE OF PATCH TO EXTEND 
0.750 BEYOND RIP OR TEAR 
IN ALL DIRECTIONS 


Notes 


ALL DIMENSIONS ARE SHOWN IN INCHES UN- 
LESS OTHERWISE NOTED 

REFER TO PARAGRAPHS 4-515D THROUGH 
4-515K FOR REPAIR LIMITATIONS, MATERIAL 
AND EQUIPMENT REQUIRED, AND PROCEDURES 
STITCHING MUST CONFORM TO FEDERAL SPEC- 
IFICATION DDD-S-751, TYPE 301, WITH A 
MINIMUM OF EIGHT STITCHES PER INCH, AND 
A ROW DISTANCE OF 0, 187 


CANVAS PATCH 


INNER SURFACE 
OF BOOT 


Section IV 


PATTERN OF STITCHING 
TO BE AS SHOWN, REFER 
TO NOTE C. 


EDGE OF PATCH TO EXTEND 
0.750 BEYOND HOLE IN ALL 
DIRECTIONS 


PATTERN OF 
STITCHING TO 
BE AS SHOWN, 
REFER TO 
NOTE C. 


INSERT. SAME 
MATERIAL 
AS BOOT 


CANVAS PATCH 


Figure 4-79A. Cyclic Stick Boot Repairs 
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Section IV 
Paragraphs 4-515H to 4-515R 


Note 
If the tear occurs near a seam of a seg- 
ment the seam may be opened to facilitate 
sewing. Upon completion of repair, resew 
all opened seams. 


c. Attach the patch to the boot by machine sew- 
ing to the pattern shown in figure 4-794. 
4-515H. DAMAGE REPAIRABLE BY INSER- 
TION. Holes not more than four inches in length 
or diameter should be repaired as described in the 
following paragraphs. 

4-5151. MATERIAL REQUIRED. This list in- 
cludes the material to repair the cyclic stick boots 
by insertion. 


Fabric Rubber coated, No. SC-1225 (SCU) 

Canvas Federal Specification CCC-D-771, 
type IV, 10 oz 

Thread Federal Specification V-T-276, type 


IB8, 4 cord, ticket No. 16, left- 
twist, black 


4-515J. EQUIPMENT REQUIRED. This list in- 
cludes the equipment to repair the cyclic stick 
boots by insertion. 


Machine 
Scissors 


Sewing 
4-in. blade 


4-515K. REPAIR PROCEDURE. Repair the cy- 
clic stick boots as follows: 

a. Trim the hole to round the corners or to form 
a circle. 

b. Cut an insert to the shape of the trimmed 
hole from rubber coated fabric. 

c. Cut a patch from canvas of a size to overlap 
the trimmed hole approximately 0.750 inch in all 
directions. 

d. Position insert in the trimmed hole. 

e. Position patch over the insert and trimmed 
hole on the inner surface of the cyclic stick boot. 

f. Attach the insert and patch to the cyclic stick 
boot by machine sewing to the pattern shown in 
figure 4-79A. 
4-515L. DAMAGE NECESSITATING RE- 
PLACEMENT. Tears or rips over six inches in 
length or holes exceeding four inches in length or 


diameter necessitates replacement of an individual 
segment. 


4-515M. REFINISHING. 


4-515N. GENERAL. 1f, in the course of repair- 
ing or replacing a body group component, the fin- 
ish is removed, the component should be refinished 
as described in subsequent paragraphs. 

4-5150. MATERIAL REQUIRED. This list in- 
cludes the material to refinish the metal parts of 
the body. 


326B 


T.O. 1H-21-3 


Primer Zine-chromate, Military Specification 
MIL-P-8585 

Toluene (For thinning primer), Federal 
Specification TT-T-548 

Lacquer Olive-drab, Color No. 613, Military 
Specification MIL-L-6805 

Lacquer Aluminum pigmented, Military 
Specification MIL-L-7178 

Thinner Lacquer, Federal Specification TT- 
T-266 

Lacquer Med Green, Color No. 612, Military 
Specification MIL-L-6805 

Lacquer Black, Color No. 604 dull, Military 
Specification MIL-L-6805 

Lacquer Med Gray, Color No. 621, Military 
Specification MIL-L-6805 

Lacquer Sky, Color No. 610 Military Specifi- 
cation MIL-L-6805 

Tape Masking, 1 in. wide, Federal Specifi- 
cation UU-T-106 

Paper Wrapping, commercial 

Primer Wash, Military Specification MIL- 
P-8514 


4-515P. EQUIPMENT REQUIRED. This list 
includes the equipment to refinish the metal parts 
of the body. 


Container AR 


Spray Pressure-type including suction cup, 
equipment air pressure regulator and neces- 
sary hose. 


4-5159. EXTERIOR BODY REFINISHING PRO- 
CEDURE. On parts finished with a protective 
coating the procedures described in subsequent 
steps apply. All surfaces shall be clean and dry at 
time of application of protective finishes. Refinish 
as follows: 

a. Mask off area to be refinished. 

b. Spray one coat of zinc-chromate primer on 
the surface being refinished if it is aluminum alloy 
or steel, or apply three coats if it is magnesium 
alloy. Thin the primer as required. 


Note 


On steel parts, apply one coat of wash 
primer as described in paragraph 1-192, 
prior to applying zinc-chromate primer. 


c. Spray two coats of olive-drab lacquer on the 
primed surfaces, allowing each coat to dry. Thin 
the lacquer as required. 


4-515R. INTERIOR BODY REFINISHING PRO- 
CEDURE. On all parts finished with a protec- 
tive coating the procedures described in subse- 
quent steps apply. All surfaces shall be clean and 
dry at time of application of protective finishes. 
Refinish as follows: 

a. Mask off area to be refinished. 

b. Spray one coat of zinc-chromate primer on 
the surface being refinished if it is aluminum alloy 
or steel, or apply three coats if it is magnesium 
alloy. Thin the primer as required. 
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CABIN FLOOR PANEL 
an re EA 


T.O. 1H-21-3 


LN 


Notes 
FOR GENERAL REPAIR NOTES REFER TO 
SECTION I 
FASTENERS NEAR DAMAGE CLASSIFIED 
AS NEGLIGIBLE MUST BE CAREFULLY 
INSPECTED FOR SIGNS OF FAILURE SUCH 
AS TIPPING OF THE HEAD, CRACKING 
OF THE PRIMER COAT, CLEARANCE 
UNDERNEATH THE HEAD, IF SUCH SIGNS 
ARE FOUND, PROCEED ACCORDING TO 
THE GENERAL REPAIR NOTES 
ALL CRACKS AND SCRATCHES CLASSI- 
FIED AS NEGLIGIBLE MUST BE PAINTED 
WITH A MIN OF ONE COAT OF ZINC- 
CHROMATE PRIMER, SPEC MIL-P-6889 
A SCRATCH MAY BE CLASSIFIED AS NEG- 
LIGIBLE IF IT IS NOT DEEPER THAN TEN 
PER CENT OF THE WEB THICKNESS 
AFTER  BURNISHING, NO SCRATCHES 
PERMITTED ON ANY RADII 


FRAME WEB 
= 


SMOOTH DENTS FREE FROM CRACKS 
AND ABRASIONS MAY BE DISREGARDED 
IF THE EDGES OF THE DENT CLEAR THE 
EDGES OF STRUCTURAL MEMBERS, WEB 
SPLICES, LIGHTENING AND ACCESS 
HOLES AND RADII BY AT LEAST 1.0 
THE DISTANCE BETWEEN THE TRIMMED 
EDGES OF ANY TWO HOLES MUST BE AT 
LEAST TEN TIMES THE DIAMETER OF 
THE LARGER HOLE, TRIMMED EDGES 
OF HOLES MUST CLEAR STRUCTURAL 
MEMBERS, SPLICES, LIGHTENING AND 
ACCESS HOLES AT LEAST 1.50 

ALL DIMENSIONS ARE SHOWN IN INCHES 
UNLESS OTHERWISE NOTED 

NO HOLES PERMITTED IN ANY WEBS 
1.0 MAX DIA HOLES PERMITTED IN 
CABIN FLOOR PANELS, WITHIN THE 
LIMITS OF NOTE F, 


Figure 4-80. Internal Web Negligible Damage 


BULKHEAD WEB 
Ferme 


Section IV 
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A. 
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A SCRATCH MAY BE CLASSIFIED AS NEGLIGIBLE IF IT IS 
NOT DEEPER THAN TEN PER CENT OF THE THICKNESS OF 
THE THINNEST LEG, AFTER BURNISHING 

ALL HOLES AND BURNISHED AREAS CLASSIFIED AS NEG- 
LIGIBLE MUST BE PAINTED A MIN OF TWO COATS OF ZINC- 
CHROMATE PRIMER, SPEC MIL-P-6889 

PUNCTURES, ROUGH DENTS, CRACKS AND SCRATCHES 
DEEPER THAN ALLOWED IN NOTE A., ARE NEGLIGIBLE ONLY 
IF THEY CAN BE CLEANED OUT AS A ROUND HOLE WHICH 
CAN BE CLASSIFIED AS NEGLIGIBLE 

ALL DAMAGE CLASSIFIED AS NEGLIGIBLE (AFTER BURNISH- 
ING) MUST CLEAR ALL RADII OF THE SHAPE 

TWO ADJACENT DAMAGES TO BE CLASSIFIED AS NEGLIGI- 
BLE MUST BE SEPARATED BY A 4.00 LENGTH OF UNDAMAGED 
ORIGINAL SHAPE. THE DISTANCE TO BE MEASURED TO THE 
BURNISHED EDGES OF THE DAMAGE 

DAMAGE IN SHADED AREAS AND DAMAGE OVER-LAPPING 
SHADED AND UNSHADED AREAS IS CLASSIFIED AS NEGLI- 
GIBLE OR NOT NEGLIGIBLE ACCORDING TO DIMENSIONS 
GIVEN BELOW FOR CHANNELS. DAMAGE IN THE UNSHADED 
AREAS MAY BE CLASSIFIED AS NEGLIGIBLE WHEN THE MAX 
DIA OF HOLES IS 0.875 WITH THE DISTANCE BETWEEN THE 
TRIMMED EDGES OF ANY TWO HOLES BEING TEN TIMES 
THE DIAMETER OF THE LARGER HOLE 0.125 MIN 


0.250 MIN 


0.187 MIN 
1.50 DIA 


T.O. 1H-21-3 


FRAMES 
TE 


TYPICAL SECTIONS 


с. ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS 
OTHERWISE NOTED 


0.187 MAX 


FASTENERS SMOOTH CONTOUR 


MIN RADIUS—90.500 


0.375 MIN 


NO FASTENER ALLOWED 
IN DENTED AREA 


SYMBOLS 
© —ATTACHMENT HOLE 


© —0.3125 MAX DIA HOLE. PLUG ALL 
NEGLIGIBLE DAMAGE HOLES 0.187 
IN. DIA OR OVER WITH TIGHT FITTING 
RIVET OR BOLT 

& —DENT. 0.500 MAX DIA FOR SMOOTH 
DENTS 


Figure 4-81. Formed Section Negligible Damage 


Changed 15 March 1960 


T.O. 


1H-21-3 


Note 


Section IV 


Paragraphs 4-516 to 4-517 


On steel parts, apply one coat of wash 
primer as described in paragraph 1-192, 
prior to applying zinc-chromate primer. 


c. Spray two coats of lacquer, of the applicable 
color, on the primed surfaces, allowing each coat 


to dry. Thin the lacquer as required. 


4-516. SPECIAL TOOLS. 


4-517. GENERAL. Table I lists the special tools 
necessary to perform the work outlined in this 


section. 
TABLE | 
SPECIAL TOOLS 

Name Part Number 
Felt squeegee No. SQ-1 MIM 
Plastic applicator No. PA-1 MIM 
Heating iron No. 2F1-4-11807 GY 
Heater ring No. AOOXX GY 


Air press. regulator 
Water manometer 
Cell fitting 


Reference 


Par. 4-234 
Par. 4-234 
Par. 4-478 
Par. 4-478 
Par. 4-493 
Par. 4-493 
Par. 4-493 
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T.O. 1H-21-3 


Section V 
Paragraphs 5-1 to 5-18 


SECTION V 
ALIGHTING GEAR GROUP 


5-1. ALIGHTING GEAR GROUP. 


5-2. GENERAL. (See figures 5-1 and 5-2.) The 
tricycle wheel-type alighting gear on the model 
H-21 helicopters ineludes two fixed main alight- 
ing gears and a castering nose alighting gear. Pro- 
visions have been made on the H-21 and H-21A 
series main alighting gear and nose alighting 
gear for the installation of donut-type floats. Due 
to a difference in the type of construction of the 
main alighting gears, the floats are not inter- 
changeable between models. 


Note 


Precautions should be taken to prevent 
damage to the surrounding material and 
members. Proper support of the body 
structure when removing the alighting 
gear, and protection of adjacent and at- 
tachment fittings during repair opera- 
tions is necessary. 


5-3. MAIN ALIGHTING GEAR. H-21 


5-4. DESCRIPTION. (See figure 5-1.) Each 
main alighting gear consists of a shock strut 
assembly, two universal assemblies, an axle, a 
brake and wheel assembly, and a V-brace weld 
assembly. The open ends of the V-brace weld as- 
sembly are hinged to fittings which are bolted 
to the main alighting gear supports located inside 
the body at station 368.330 and station 407.833. 
The closed end of the V-brace assembly is sup- 
ported by the shock strut, one end of which is 
attached, by means of a universal fitting, to a 
fitting bolted to the body frame at station 407.833. 
The other end is attached, by means of a universal 
fitting, to a fitting welded to the top side of the 
V-brace assembly at the apex of the V. The under- 
side of the outboard end of the V-brace has a 
yoke which supports, by means of an axle, the 
brake and wheel assembly. 


5-5. SHOCK STRUT ASSEMBLY. 


5-6. TYPE OF CONSTRUCTION. (See figure 
5-1.) The oleo-pneumatic strut consists basically 
of an aluminum cylinder and a steel piston. The 
ends of the cylinder and piston are formed and 
drilled to provide attachment of a universal fitting. 


5-7. NEGLIGIBLE DAMAGE. (See figure 5-3.) 
Negligible damage is that damage which can be 
permitted to exist as is, or be corrected by a 
simple procedure, such as removing nicks and 
scratches, without placing’ restrictions on flight. 


Nicks and scratches are permitted on the cylinder 
only and are not to exceed a depth of 0.040 inch 
when burnished out. The burnished area must 
clear bolts by at least 0.750 inch and not interfere 
with proper functioning of the strut. 


5-8. DAMAGE REPAIRABLE BY PATCHING. 
Not applicable. 


5-9. DAMAGE REPAIRABLE BY INSERTION. 
Not applicable. 


5-10. DAMAGE NECESSITATING REPLACE- 
MENT. Damage to the strut assembly, more ex- 
tensive than that classified as negligible, necessi- 
tates replacement of the complete assembly. 


5-11. UNIVERSAL ASSEMBLY. 


5-12. TYPE OF CONSTRUCTION. (See figure 
5-1.) The universal assembly consists of a heat- 
treated fitting, made from SAE 4130 steel bar 
stock, and contains three bushings and a lubrica- 
tion fitting. 


5-13. NEGLIGIBLE DAMAGE. (See figure 5-3.) 
Negligible damage is that damage which can be 
permitted to exist as is, or be corrected by a 
simple procedure, such as removing nicks and 
scratches, without placing restrictions on flight. 
Nicks and scratches are permitted on the fitting 
only and are not to exceed a depth of 0.040 inch 


"when burnished out. The burnished area must 


clear the edges of bushings by at least 0.250 inch 
and not interfere with proper functioning of the 
universal assembly. All sharp edges should be 
broken to 0.016 inch radius. 


5-14. DAMAGE REPAIRABLE BY PATCHING. 
Not applicable. 


5-15. DAMAGE REPAIRABLE BY INSER- 
TION. Not applicable. 


5-16. DAMAGE NECESSITATING REPLACE- 
MENT. Damage to the universal assembly, more 
extensive than that classified as negligible, neces- 
sitates replacement of the complete assembly. 
Refer to paragraph 1-173 for information on 
bushings. 

5-17. AXLE. 

5-18. TYPE OF CONSTRUCTION. (See figure 
5-1.) The axle is a heat treated length of SAE 
4340 steel rod, hollow for half its length, and has 
two chrome-plated external bearing surfaces. One 
end of the axle is threaded to size 34-16 NF-3 and 
the other end is threaded to size 115-18 NEF-3. 
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Section V T.O. 1H-21-3 


Specific 


Nomenclature = 
Repair 


NOSE ALIGHTING GEAR 


SHOCK STRUT AND YOKE 

ASSEMBLY NONREPAIRABLE 
V-BRACE ASSEMBLY NONREPAIRABLE 
WHEEL ASSEMBLY— 


TIRE— 6.50 X 10, TYPE Ill, 
LOW PRESSURE, HELICOP- 
TER CASING 6-PLY RATING, 
AWT RAYON. TUBE — 6.50 
X 10, TYPE 11 AIRPLANE 
TUBE :NONREPAIRABLE 
AXLE NONREPAIRABLE 


— STA 
407.833 


MAIN ALIGHTING GEAR 
Rd 


2 
STA 52 
407.833 
STA 


STA 368.330 
158.229 E 


Index кесе 
нэ Nomenclature Repair 


SHOCK STRUT ASSEMBLY NONREPAIRABLE 
UNIVERSAL ASSEMBLY NONREPAIRABLE 
AXLE NONREPAIRABLE 
BRAKE AND WHEEL ASSEMBLY. 
TIRE — 7.50 X 10, TYPE Ill, LOW 
PRESSURE, HELICOPTER CASING, 
6-PLY RATING, AWT RAYON 
TUBE — 7.50 X 10, TYPE Ill AIR- 
PLANE TUBE NONREPAIRABLE 
V-BRACE WELD ASSEMBLY NONREPAIRABLE 


Bets а 


4-- 


Notes 
A. SEE FIGURE 5-3 FOR NEGLIGIBLE DAMAGE 
INFORMA TION 
B. SEE FIGURE 5-5 FOR ALIGNMENT 
C. ALL DIMENSIONS ARE SHOWN IN INCHES 
UNLESS OTHERWISE NOTED 


Figure 5-1. Alighting Gear Group—H-21: 
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T.O. 1H-21-3 Section V 


NOSE ALIGHTING GEAR Nomenclature Specific 

2 Repair 
SHOCK STRUT AND FORK 
ASSEMBLY NONREPAIRABLE 
V-BRACE ASSEMBLY NONREPAIRABLE | 
WHEEL ASSEMBLY— 


TIRE — 7.50 X 10, TYPE III, 

LOW PRESSURE, HELICOP- 

TER CASING 6-PLY RATING, 

TUBE — 7.50 X 10, TYPE Ill 

AIRPLANE TUBE NONREPAIRABLE 
4. AXLE NONREPAIRABLE. 


407.833 


STA 
368.330 


STA 
158.299 


Specific 


Nomenclature d 
Repair 


MAIN ALIGHTING GEAR 
EEE 


SHOCK STRUT ASSEMBLY | NONREPAIRABLE 3 


UNIVERSAL ASSEMBLY NONREPAIRABLE ВЕ 
BRAKE AND WHEEL AS- 


SEMBLY. TIRE— 7.7 X 24, 
TYPE Vil, LOW PRESSURE, 

HELICOPTER CASING, 10- 

PLY RATING. TUBE — 7.7 X Notes 

24, TYPE VII AIRPLANE TUBE NONREPAIRABLE A. SEE FIGURE 5-4 FOR NEGLIGIBLE DAM- 


4. V-BRACE ASSEMBLY NONREPAIRABLE AGE INFORMATION 
B, SEE FIGURE 5-6 FOR ALIGNMENT 


C, ALL DIMENSIONS ARE SHOWN IN INCHES 
UNLESS OTHERWISE NOTED 


Figure 5-2. Alighting Gear Group—H-21A, H-21B, H-21C 
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Section V 


NOSE ALIGHTING GEAR 
EE ee EEE 


TABLE OF TUBE SIZES 


Wall Material 


Member op Thickness Spec * 


V-BRACE TUBE MIL-T-6736 


AFT DRAG TUBE MIL-T-6736 

CROSS TUBE MIL-T-6736 

FWD DRAG TUBE MIL-T-6736 

FORK LEG MIL-T-6736 
* ALL TUBING AND FLAT SHEET ARE MADE OF 


SAE 4130 STEEL, SPECIFICATION MIL-T-6736 AND 
ANQQ-A-287 RESPECTIVELY 


NEGLIGIBLE DAMAGE LIMITS 
MAX ALLOWABLE DEPTH 


Bows Dents Scratches 
Refer to Note B. Refer to Note B. Refer to Note C. 


TUBES 0.010 
FITTINGS 0.040 REFER TO NOTE A. 


SHOCK STRUTS 0.040 REFER TO NOTE D. 


Notes 


NICKS AND SCRATCHES TO BE CLASSIFIED 
AS NEGLIGIBLE MUST BE SMOOTHED OUT 
AND CLEAR BOLTS AND WELDS BY AT LEAST 
0.750 

DENTS AND BOWS ARE NOT TO BE CLASSI- 
FIED AS NEGLIGIBLE UNLESS THEY ARE FREE 
OF CRACKS, ABRASIONS AND SCRATCHES. 
A TUBE MAY NOT HAVE MORE THAN 
ONE DENT. A BOWED TUBE MUST NOT BE 
SCRATCHED OR DENTED 

SCRATCHES TO BE BURNISHED SMOOTH, 
AND BURNISHING NOT TO EXCEED VALUE 
GIVEN FOR DEPTH OF SCRATCH 

DENTS AND SCRATCHES NOT PERMITTED ON 
THE PISTON OF THE SHOCK STRUT 

THE APPLICATION OF HEAT TO ANY PART 
OF THE ALIGHTING GEAR IS NOT PERMITTED 
ALL DIMENSIONS ARE SHOWN IN IN- 
CHES UNLESS OTHERWISE NOTED 


MAIN ALIGHTING GEAR 


Notes 


SHOULD REPAIRS NECESSITATE THE 
REMOVAL OF THE WALKWAY COM- 
POUND ON THE V-BRACE TUBES OF 
THE MAIN ALIGHTING GEAR, REPLACE 
THE COMPOUND BY BRUSH COATING 
WITH WALKWAY COMPOUND SPEC 
MIL-C-5044, CLASS I, TYPE 2. REFER 
TO PARAGRAPH 1-188 FOR INFOR- 
MATION ON THE APPLICATION OF 
WALKWAY COMPOUND 


Figure 5-3. Alighting Gear Negligible Damage—H-21 
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NOSE ALIGHTING GEAR 
CEET 


TUBES 


Wall Material 
Member OD thickness Spec * 


V-BRACE TUBE 2.75 0.065 MIL-T-6736 
V-BRACE TUBE 2.50 0.095 MIL-T-6736 


* ALL TUBING AND FLAT SHEET ARE MADE OF 
SAE 4130 STEEL, SPECIFICATION MIL-T-6736 AND 
ANQQ-A-287 RESPECTIVELY 


Notes 


A. NICKS AND SCRATCHES TO BE CLASSIFIED AS NEGLIGIBLE 
MUST BE SMOOTHED OUT AND CLEAR BOLTS AND WELDS 
BY AT LEAST 0.750 

B. DENTS AND BOWS ARE NOT TO BE CLASSIFIED AS NEGLI- 
GIBLE UNLESS THEY ARE FREE OF CRACKS, ABRASIONS 
AND SCRATCHES. A TUBE MAY NOT HAVE MORE THAN 
ONE DENT. A BOWED TUBE MUST NOT BE SCRATCHED OR 
DENTED 

C. SCRATCHES TO BE BURNISHED SMOOTH AND BURNISH- 
ING NOT TO EXCEED VALUE GIVEN FOR DEPTH OF 
SCRATCH 

D. DENTS AND SCRATCHES NOT PERMITTED ON THE PISTON 
OF THE SHOCK STRUT 

E. THE APPLICATION OF HEAT TO ANY PART OF THE ALIGHT- 
ING GEAR IS NOT PERMITTED 


FITTINGS 
SHOCK STRUTS — — 0.040 REFER TO NOTE D. 


Section V 


NEGLIGIBLE DAMAGE LIMITS 


MAX ALLOWABLE DEPTH 


Dents 
r to Note B. 


Scratches 
Refer to Note C. 


А 0.010 
— 0.030 0.040 REFER TO NOTE A. 


Bows 
Refer to Note B. Refe 


MAIN ALIGHTING GEAR 
Fee a 


ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS 
OTHERWISE NOTED 

SHOULD REPAIRS NECESSITATE THE REMOVAL 
OF THE WALKWAY COMPOUND ON THE V-BRACE 
TUBES OF THE MAIN ALIGHTING GEAR, REPLACE 
THE COMPOUND BY BRUSH COATING WITH WALK- 
WAY COMPOUND SPEC MIL-C-5044, CLASS I, 
TYPE 2, REFER TO PARAGRAPH 1-188 FOR IN- 
FORMATION ON THE APPLICATION OF WALK- 
WAY COMPOUND 


Figure 5-4. Alighting Gear Negligible Damage—H-21A, H-21B, H-21C 
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€ FITTINGS 
€ THROUGH 1259 
V-FITTING HOLES Дэм E TUBE 
Š ———, 6, FITTING 
m ¢ FITTING € TUBE 
å 47.124 | me mi | 
imd a | BL 0.00: - 5 Se x= 
G, THROUGH 1 it СА 500: 
FITTING HOLE 
21.750 
a- Gg, FITTING 
€ TUBE € TUBE- 4225. 


% STRUT 2 60.423 ——1 


72.500 , 


SYMBOLS AND ABBREVIATIONS 
SS Ee 


G, CENTERLINE 
WL WATERLINE — A REFERENCE LINE WHICH WHEN MEAS- 


LINE THROUGH UPPER URED ABOVE OR BELOW THE BODY HORIZONTAL CEN- 
STRUT ATTACHING TERLINE IS PRECEDED BY A PLUS SIGN OR A MINUS’ -% WHEEL 
BOLT, V-BRACE SIGN RESPECTIVELY, REFER TO NOTE C, 
ATTACHING BOLT BL  BUTTLINE — A REFERENCE LINE, REPRESENTING THE 
AND AXLE VERTICAL CENTERLINE OF THE BODY, FROM WHICH _— WL +4.00 
MEASUREMENT MAY BE MADE TO THE RIGHT OR TO 
„$ STRUT THE LEFT, REFER TO NOTE D, 
7° тан 6° 5' 5" x 6° 56 47" PARALLEL TO 
d = J STATIC GROUND LINE © INTERSECTION 
WL —430. — -WL —35.25 
ccm 139 8/ 
STA 
OF HOLE I 
€ | STA 368.330 
REFER ТОЙ 2 e BOLT 158.229 4° 54 | 
NOTE n. iw WL —58.340 
le i € OF TORQUE € AFT DRAG TUBE_{ | | es 
- КИ ARM BOLT @ FWD DRAG TUBE — = E 
WL —8935 -—/ STRUT CENTERLINE INCLINED g 
> R 0° 54 42" TO STATIC GROUND LINE EM = 8.2: WHEEL 
SES 20° 30 ROLLING 
STATIC GROUND LINE RADIUS 


314.89 \ 


STA 
407.833 


) N9.10 
ROLLING RADIUS 
WHEEL—90* TO 
103.70 Notes STATIC: GROUND LINE АНЫ. E En 
A. ALL DIMENSIONS ARE SHOWN IN INCHES 
UNLESS OTHERWISE NOTED, AND ARE AP- 
PLICABLE WHEN THE STRUTS AND CAS- — - | - - —— WL +4.0 
ING ARE INFLATED IN ACCORDANCE WITH | 
THE APPLICABLE HANDBOOK MAINTE- cg = -4 


€ WHEEL—90° TO 77 
STATIC GROUND LINE 


NANCE INSTRUCTIONS 

B. 30.25 COMPRESSED - 
32.85 STATIC (SHOWN) 
43.25 EXTENDED e 

C. WATERLINE 0.0 IS MARKED ON THE MA- WHEEL 
JORITY OF THE FRAMES AND BULKHEADS, 
ON THE INBOARD CAP ANGLE, LH AND 
RH SIDES WITH A PENCIL LINE ON A 1.0 
WIDE WHITE BACKGROUND 

D. THE DESIGNATION LEIT (L) OR RIGHT 
(R) WHEN ASSIGNED TO BUTTLINES ON 
THE APPLICABLE SIDE Оһ THE VERTI- 
CAL CENTERLINE, I5 DETERMINED WHEN 
FACING FORWARD WITHIN THE HELI- 


COPTER € FORK LEGS 


WL —35.25 
S— WL —43.00 


Figure 5-5. Alighting Gear Alignment—H-21 (Sheet 1 of 2) 
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V-BRACE ASSEMBLY —NOSE ALIGHTING GEAR 


ALLOWANCE HAS BEEN MADE 5 МІ E 
FOR REAMING AND INSTALL- I Sp 


ING STANDARD BUSHINGS IN 64.846 
END FITTINGS, AT OVERHAUL, 
FOR USE WITH EXISTING BOLT 47.124 
SIZES 222 РОІМТ В 
21918" 
ы. == ul 
POINT A 


LINE REAM THRU 


4 HOLES mee 2 
0.5009 + 0.0005 = 
SÉ + 0.0005 
REAM—0.5625 * 00005 
POINT A 
POINT A (Ne fe 
%%108------ AY, 
NAS77-10-40 BUSHING 58:30 
ç AFT DRAG TUBE 1398! 0.8125 
Å LINE BORE 0.8125 л 
H E 


4954' | 


€ FWD DRAG TUBE 
AND HINGE AXIS 
POINT A 


NAS 77-8-30 BUSHING 


LINE BORE 96250 


POINT C 
0.6255 


Notes 


POINTS A, B AND C REPRESENT THE IN- 
TERSECTIONS OF TUBE, HOLE OR FITTING 
CENTERLINE EXTENSIONS 15.770 
ALL DIMENSIONS ARE SHOWN IN 
INCHES UNLESS OTHER WISE NOT ED 
EXTENSION LINES FOR DIMENSIONS ARE 
DRAWN THROUGH THE INTERSECTIONS 
OF TUBE AND FITTING CENTERLINES 
LIMITS ON DIMENSIONS UNLESS OTHER- 
WISE NOTED ARE =0.040 FOR TWO- 
PLACE DECIMALS, --0.010 FOR THREE- 
PLACE DECIMALS, AND = 1/49 FOR ALL 
ANGLES 


WELD ASSEMBLY —MAIN ALIGHTING GEAR 
————————————————————————— ÀáÀÓ 


Figure 5-5. Alighting Gear Alignment—H-21 (Sheet 2 of 2) 


~~ 28°50" 
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å xL. ç 
€ THROUGH = TUBE 
V-FITTING HOLES Ce > -—F¢ FITTING 
"ct 
--% FITTING 
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н--- 57.323 


g, CENTERLINE 


PE — 1 € THROUGH 
FITTING HOLES 


% STRUT SYMBOLS AND ABBREVIATIONS 
PE ET EET 


€ TUBE 


% TUBE 


€ FITTINGS 
39.914 22 Y 


TYPE A& B 


Ч. THROUGH —- 
FITTING HOLES 


WL WATERLINE — A REFERENCE LINE WHICH WHEN MEAS- 
URED ABOVE OR BELOW THE BODY HORIZONTAL CEN- 
TERLINE IS PRECEDED BY A PLUS SIGN OR A MINUS 
SIGN RESPECTIVELY, REFER TO NOTE C, 

BL  BUTTLINE — A REFERENCE LINE, REPRESENTING THE ç 
VERTICAL CENTERLINE OF THE BODY, FROM WHICH 
MEASUREMENT MAY BE MADE TO THE RIGHT OR TO 


THE LEFT, REFER 


G STRUT Ав, 70 
6° Er Б” АР Je 
STA 


114.90 


STA 
HOLE 158.229 


% V-BRACE ATTACHING BOLT 


WL —89.35 


Notes 


ALL DIMENSIONS ARE SHOWN IN INCHES 

UNLESS OTHERWISE NOTED, AND ARE 

APPLICABLE WHEN THE STRUTS AND 

CASINGS AREINFLATEDINACCORDANCE 

WITH THE APPLICABLE HANDBOOK 
MAINTENANCE INSTRUCTIONS 

30,25 COMPRESSED 

32.85 STATIC (SHOWN) 

43.25 EXTENDED 

WATERLINE 0.0 IS MARKED ON THE IN- 
BOARD CAP ANGLE, LH AND RH SIDES 
ON THE MAJORITY OF FRAMES AND 
BULKHEADS, EITHER WITH A PENCIL 
LINE OR A DRILLED HOLE ON A 1.0 
WIDE WHITE BACKGROUND 

THE DESIGNATION LEFT (L) OR RIGHT 
(R) WHEN ASSIGNED TO BUTTLINES ON 
THE APPLICABLE SIDE OF THE VERTI- 
CAL CENTERLINE, IS DETERMINED WHEN 
FACING FORWARD WITHIN THE HELI- 
COPTER 


€, TORQUE ARM BOLT 


TO NOTE D, 


WL —35.25 


PARALLEL TO 
STATIC GROUND LINE 


WL —43.0 


STATIC GROUND LINE 
295.789 STATIC WHEELBASE 


ROLLING RADIUS 
H-21 A—9.10 
H-21B, H-21C—10.2 


% STRUT FITTINGS 


STA 
368.330 


8? I 4’ 5” 


WL —52.623 
€ WHEEL 


STRUT CENTERLINE 


BL BL 
38.00 0.00 


> — WL 


WHEEL 


© STRUT 


A 


WL —58.340 


WL —61.783 
STA 


ROLLING RADIUS 
STA — H-21A, H-21B, 


386.704 H.21C—10.5 
BL 
38.00 


=. UN 
—89.35 IG 


10.5 BETWEEN CENTER- 


LINES OF FORK LEGS 


Figure 5-6. Alighting Gear Alignment—H-21A, H-21B, H-21C (Sheet I of 2) 
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* 0.000 
4.022 -0.002 


5 Ч, THROUGH LIP OF 
TERMINAL FITTING 


AND HOLE 
"m" 
47.124 40, 120, TYPE B 
47.104 + 0.140 TYPE A 
- 0, 000 
V-BRACE ASSEMBLY —NOSE ALIGHTING GEAR -1-44, THROUGH LIP OF 
5 AND HOLE 

A GLOWA NCE DAS BEEN Mp pl Å | 

FOR REAMING AND INSTALL- | POINT B 

ING STANDARD BUSHINGSIN | incon 

END FITTINGS, AT OVERHAUL, [* : | 159 15! 47" 

FOR USE WITH EXISTING BOLT 4 0.120 | 

19.897 * 0. 
SIZES oe GRE. пор CERE A a : 
19.957 + 0.060 ТҮРЕ B 
EACH SIDE 
+0, 006 

FWD FITTING AFT FITTING 1,448 -0,000 

/ \ * %, OF FWD * 8, OF AFT 
Ї BEING FIT TING 


9.620 + 0.062 


Eu o. recte 


G, WHEELS gør POINT C 


AXLE FITTING G, OF HOLE 


AXLE FITTING 


V-BRACE ASSEMBLY —MAIN ALIGHTING GEAR 


Notes 


^ A. POINTS A, B AND C REPRESENT THE INTER- 
SECTIONS OF TUBE, HOLE OR FITTING CENTER- 
LINE EXTENSIONS 
B. ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS 
OTHERWISE NOTED 
tm C. EXTENSION LINES FOR DIMENSIONS ARE DRAWN 
\ THROUGH THE INTERSECTIONS OF TUBE AND FIT- 
TING CENTERLINES 
D. LIMITS ON DIMENSIONS UNLESS OTHERWISE NOTED 
ARE +0.040 FOR TWO-PLACE DECIMALS, 250.010 
FOR THREE-PLACE DECIMALS, AND£1/49 FOR ALL 
ANGLES 


Figure 5-6. Alighting Gear Alignment—H-21A, H-21B, H-21C [Sheet 2 of 2) 
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Section V 
Paragraphs 5-19 to 5-36 


5-19. NEGLIGIBLE DAMAGE. (See figure 5-3.) 
Negligible damage is that damage which can be 
permitted to exist as is, or be corrected by a 
simple procedure, such as removing nicks and 
scratches, without placing restrictions on flight. 
Nicks and scratches are not permitted on ma- 
chined radii or on chrome-plated surfaces and, 
where allowed to exist on other surfaces of the 
axle, they should not exceed a depth of 0.040 inch 
when burnished out. The burnished area must 
clear all radii, chrome-plated surfaces, and threads 
by at least 0.750 inch. A maximum of two imper- 
fect threads is permitted on each end. All sharp 
corners are to be broken to a radius of 0.016 inch. 


5-20. DAMAGE REPAIRABLE BY PATCHING. 
Not applicable. 


5-21. DAMAGE REPAIRABLE BY INSER- 
TION. Not applicable. 


5-22. DAMAGE NECESSITATING REPLACE- 
MENT. Damage to the axle, more extensive than 
that classified as negligible, necessitates replace- 
ment. 


5-28. BRAKE AND WHEEL ASSEMBLY. 


5-24. TYPE OF CONSTRUCTION. (See figure 
5-1.) The brake and wheel assembly consists of 
a disc-type brake assembly, which is primarily a 
casting of aluminum; a cast wheel; a 7.50 x 10 
type III, low pressure, 6-ply casing; and a 7.50 x 
10 type III airplane-type tube. 


5-25. NEGLIGIBLE DAMAGE. (See figure 5-3.) 
Negligible damage is that damage which can be 
permitted to exist as is, or can be corrected by a 
simple procedure, such as removing nicks and 
scratches, without placing restrictions on flight. 
Nicks and seratches on the external surfaces of 
the brake assembly and on the surfaces of the 
wheel, with the exception of the internal bearing 
surfaces, should not exceed a depth of 0.040 inch 
when burnished out. The burnished area must 
clear all radii, chrome-plated surfaces, and bolts 
by at least 0.750 inch. Refer to the General Manual 
for Structural Repair, T.O. 1-1A-1, Section XVII, 
for information on casings and tubes. 


5-26. DAMAGE REPAIRABLE BY PATCHING. 
Not applicable to the wheel, brake assembly, and 
casing. Refer to the General Manual for Struc- 
tural Repair, T.O. 1-1A-1, Section XVII, for in- 
formation on the patching of tubes. 


5-27. DAMAGE REPAIRABLE BY INSER- 
TION. Not applicable. 


5-28. DAMAGE NECESSITATING REPLACE- 
MENT. Damage more extensive than that classi- 
fied as negligible for the brake assembly and wheel 
necessitates replacement. Refer to the General 
Manual for Structural Repair, T.O. 1-1A-1, Sec- 
tion XVII, for information on casing and tube 
replacement. 
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5-29. V-BRACE WELD ASSEMBLY. 


5-30. TYPE OF CONSTRUCTION. (See figure 
5-1.) The V-brace weld assembly consists of a 
forward drag tube of SAE 4130 round seamless 
steel tubing having an outside diameter of 3.50 
inches and a wall thickness of 0.095 inch, welded 
to a tapered aft drag tube of SAE 4130 round 
steel tubing having an outside diameter of 4.50 
inches at the outboard end and a constant taper 
for the last 51 inches of its inboard length to an 
outside diameter of two inches. The aft drag tube 
has an internal bulkhead of SAE 4130 steel at 
approximately 8.81 inches from the outboard end. 
An oval-shaped cross tube of SAE 4130 seamless 
steel tubing, with a major axis of 3.50 inches and 
a wall thickness of 0.065 inch, is welded between 
the drag tubes. At the outboard end of the V-brace 
and on the underside are welded two fork legs of 
SAE 4130 steel, each leg equipped with an axle 
attachment fitting. Axle pivot fittings, tow links, 
a jack pad, rigging attachment fittings and a shock 
strut attachment fitting are welded to the out- 
board end of the V-brace weld assembly. A gusset 
of SAE 4130 steel, 0.095 inch thick, reinforces the 
V-brace at the apex of the V, and gussets of SAE 
4130 steel, 0.083 inch thick, are welded to the fork 
legs and aft drag tube. The inboard ends of the 
drag tubes are slotted and formed to contain hinge 
attachment fittings. 


5-31. NEGLIGIBLE DAMAGE. (See figure 5-3.) 
Negligible damage is that damage which can be 
permitted to exist as is, or be corrected by a sim- 
ple procedure, such as removing dents, scratches, 
and bows, without placing restrictions on flight. 


The V-brace weld assembly is a heat- 
treated unit and the application of heat 
to any part of the assembly is not per- 
mitted. 


5-32. DAMAGE REPAIRABLE BY PATCHING. 
Not applicable. 


5-33. DAMAGE REPAIRABLE BY INSER- 
TION. Not applicable. 


5-34. DAMAGE NECESSITATING REPLACE- 
MENT. Damage more extensive than that classi- 
fied as negligible necessitates replacement of the 
complete V-brace assembly. 


5-35. NOSE ALIGHTING GEAR. H-21 


5-36. DESCRIPTION. (See figure 5-1.) The nose 
alighting gear consists of a shock strut and yoke 
assembly, an axle, a wheel assembly, and a V-brace 
weld assembly. The open ends of the V-brace weld 
assembly are hinged to fittings, which are bolted 
to the nose alighting gear supports located on the 
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underside of the body at station 158.229. The 
closed end of the V-brace assembly is attached to 
a collar on the shock strut and yoke assembly. The 
top of the shock strut and yoke assembly is at- 
tached to a fitting on the forward nose alighting 
gear support, on the body longitudinal centerline, 
and at station 103.700. The bottom of the shock 
strut and yoke supports a wheel assembly on an 
axle through each leg of the fork. 


5-37. SHOCK STRUT AND YOKE ASSEMBLY. 


5-38. TYPE OF CONSTRUCTION. (See figure 
5-1. The shock strut and yoke assembly con- 
sists of an aluminum alloy cylinder, fitted with a 
collar for attachment of the V-brace assembly and 
the upper half of the scissors link; a steel piston 
fitted with a cast yoke and collar which provides 
for support of the wheel assembly and the lower 
half of the scissors link. The yoke has a jack pad 
and towing links fitted to its legs, and the lower 
ends are provided with caps to retain the axle. 


5-39. NEGLIGIBLE DAMAGE. (See figure 5-3.) 
Negligible damage is that damage which can be 
permitted to exist as is, or be corrected by a 
simple procedure such as removing nicks and 
scratches, without placing restrictions on flight. 
Nicks and scratches are not permitted on the 
chrome-plated surfaces of the shock strut piston, 
and where occurring on other surfaces of the as- 
sembly, should not exceed a depth of 0.040 inch 
when burnished out. The burnished area must 
clear bolts and radii by at least 0.750 inch and 
not interfere with the proper functioning of the 
assembly. 


5-40. DAMAGE REPAIRABLE BY PATCHING. 
Not applicable. 


5-41. DAMAGE REPAIRABLE BY INSER- 
TION. Not applicable. 


5-42. DAMAGE NECESSITATING REPLACE- 
MENT. Damage to the shock strut and yoke 
assembly, more extensive than that classified as 
negligible, necessitates replacement of the com- 
plete assembly. 


5-43. AXLE. 


5-44. TYPE OF CONSTRUCTION. (See figure 
5-1.) The axle is a heat-treated length of SAE 
4340 steel rod, hollow for half its length, and has 
two chrome-plated external bearing surfaces. One 
end of the axle is threaded to size ?4-16 NF-3, and 
the other end is threaded to size 115-18 NEF-3. 


5-45. NEGLIGIBLE DAMAGE. (See figure 5-3.) 
Negligible damage is that damage which can be 
permitted to exist as is, or be corrected by a 
simple procedure such as removing nicks and 
scratches, without placing restrictions on flight. 
Nicks and scratches are not permitted on ma- 
chined radii or on chrome-plated surfaces, and 
where allowed to exist on other surfaces of the 
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axle, they should not exceed a depth of 0.040 inch 
when burnished out. The burnished area must 
clear all radii, chrome-plated surfaces, and threads 
by at least 0.750 inch. A maximum of two imper- 
fect threads is permitted on each end. All sharp 
corners are to be broken to a radius of 0.016 inch. 


. 5-46. DAMAGE REPAIRABLE BY PATCHING. 


Not applicable. 


5-47. DAMAGE REPAIRABLE BY 
TION. Not applicable. 


5-48. DAMAGE NECESSITATING REPLACE- 
MENT. Damage to the axle, more extensive than 
that classified as negligible, necessitates replace- 
ment. 

5-49. WHEEL ASSEMBLY. 


5-50. TYPE OF CONSTRUCTION. (See figure 
5-1.) The wheel assembly consists of a cast and 
machined wheel; a 7.50 in. x 10.0 in. Type III, low 
pressure, 6-ply casing; and a 6.50 in. x 10.0 in. 
Type III, airplane-type tube. 


5-51. NEGLIGIBLE DAMAGE. (See figure 5-3.) 
Negligible damage is that damage which can be 
permitted to exist as is, or be corrected by a 
simple procedure such as removing nicks and 
scratches without placing restrictions on flight. 
Nicks and scratches on the surfaces of the wheel, 
with the exception of the internal bearing sur- 
faces, should not exceed a depth of 0.040 inch when 
burnished out. The burnished area must clear all 
small radii, chrome-plated surfaces, and bolt holes 
by at least 0.750 inch. Refer to the General Manual 
for Structural Repair, T.O. 1-1A-1, Section XVII, 
for information on casings and tubes. 


5-52. DAMAGE REPAIRABLE BY PATCHING. 
Not applicable to the wheel and casing. Refer to 
the General Manual for Structural Repair, T.O. 
1-1A-1, Section XVII, for information on the 
patching of tubes. 

5-58. DAMAGE REPAIRABLE BY INSER- 
TION. Not applicable. 


5-54. DAMAGE NECESSITATING REPLACE- 
MENT. Damage more extensive than that clas- 
sified as negligible for the wheel necessitates 
replacement. Refer to the General Manual for 
Structural Repair, T.O. 1-1A-1, Section XVII, 
for information on casing and tube replacement. 


5-55. V-BRACE ASSEMBLY. 


5-56. TYPE OF CONSTRUCTION. (See figure 
5-1.) The V-brace assembly consists of two ta- 
pered tubes of SAE 4130 seamless steel, welded 
to form a V-shaped brace. A gusset of SAE 4130 
steel, 0.065 inch thick, is welded to the tubes at 
an apex of the V to form a closed, oil-tight box. 
The apex of the brace and the aft ends of each 
tube are slotted to receive fittings which are 
welded to the brace to provide for attachment to 
the shock strut and yoke assembly and the nose 
alighting gear support fittings. 


INSER- 
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5-57. NEGLIGIBLE DAMAGE. (See figure 5-3.) 
Negligible damage is that damage which can be 
permitted to exist as is, or be corrected by a sim- 
ple procedure such as removing dents, scratches, 
and bows, without placing restrictions on flight. 


The V-brace weld assembly is a heat- 
treated unit and the application of heat 
to any part of the assembly is not per- 
mitted. 


5-58. DAMAGE REPAIRABLE BY PATCHING. 
Not applicable. 


5-59. DAMAGE REPAIRABLE BY INSER- 
TION. Not applicable. 


5-60. DAMAGE NECESSITATING REPLACE- 
MENT. Damage more extensive than that classi- 
fied as negligible necessitates replacement of the 
complete V-brace assembly. 


5-61. MAIN ALIGHTING GEAR. 
H-21A, H-21B, H-21C 


5-62. DESCRIPTION. (See figure 5-2. Each 
main alighting gear consists of a shock strut 
assembly, two universal assemblies, a V-brace 
assembly, an axle fitting assembly and a brake and 
wheel assembly. The open ends of the V-brace 
assembly are hinged to fittings which are bolted to 
the main alighting gear supports located inside the 
body at station 368.330 and station 407.833. The 
closed end of the V-brace assembly is formed by 
the attachment of a Y-shaped axle fitting assembly 
which is bolted to the converging ends of the 
V-brace tubes. The brake and wheel assembly is 
bolted to the axle fitting assembly. A shock strut, 
provided at both ends with a universal fitting, is 
attached at its upper end to a fitting bolted to the 
body frame at station 407.833, and at the lower 
end to a fixed fitting on the top side of the axle 
fitting assembly. 


5-63. SHOCK STRUT ASSEMBLY. 


5-64. TYPE OF CONSTRUCTION. (See figure 
5-2.) The oleo-pneumatic strut consists basically 
of an aluminum cylinder and a steel piston. The 
ends of the cylinder and piston are formed and 
drilled to provide attachment of a universal fitting. 


5-65. NEGLIGIBLE DAMAGE. (See figure 5-4.) 
Negligible damage is that damage which can be 
permitted to exist as is, or be corrected by a 
simple procedure such as removing nicks and 
scratches without placing restrictions on flight. 
Nicks and scratches are permitted on the cylinder 
only and are not to exceed a depth of 0.040 inch 
when burnished out. The burnished area must 
clear bolts by at least 0.750 inch and not interfere 
with proper functioning of the strut. 
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5-66. DAMAGE REPAIRABLE BY PATCHING. 
Not applicable. 


5-67. DAMAGE REPAIRABLE BY INSER- 
TION. Not applicable. 


5-68. DAMAGE NECESSITATING REPLACE- 
MENT. Damage to the shock strut assembly 
more extensive than that classified as negligible 
necessitates replacement of the complete assembly. 


5-69. UNIVERSAL ASSEMBLY. 


5-70. TYPE OF CONSTRUCTION. (See figure 
5-2.) The universal assembly consists of a heat- 
treated fitting made from steel bar stock, Spec 
MIL-H-6875, and contains three steel bushings, 
Spec MIL-S-6738, and one lubrication fitting. 


5-71. NEGLIGIBLE DAMAGE. (See figure 5-4.) 
Negligible damage is that damage which can be 
permitted to exist as is, or be corrected by a 
simple procedure such as removing nicks and 
scratches without placing restrictions on flight. 
Nicks and scratches are permitted on the fitting 
only and are not to exceed a depth of 0.040 inch 
when burnished out. The burnished area must 
clear the edges of bushings by at least 0.250 inch 
and not interfere with the proper functioning of 
the universal assembly. All sharp corners should 
be broken to 0.015 inch radius. 


5-72. DAMAGE REPAIRABLE BY PATCHING. 
Not applicable. 


5-78. DAMAGE REPAIRABLE BY INSER- 
TION. Not applicable. 


5-74. DAMAGE NECESSITATING REPLACE- 
MENT. Damage to the universal assembly more 
extensive than that classified as negligible necessi- 
tates replacement of the complete assembly. Refer 
to paragraph 1-173 for information on bushings. 


5-75. AXLE FITTING ASSEMBLY. 


5-76. TYPE OF CONSTRUCTION. (See figure 
5-2.) "The axle fitting assembly is a heat-treated 
Y-shaped forging of SAE 4340 steel. The forging 
has two formed cylindrical ends to provide a 
bolted attachment to the V-brace tubes. An in- 
board and outboard axle collar, made of round 
bar SAE 4130 steel, maintains the wheel align- 
ment on the shaft of the axle fitting assembly. 
The shaft end of the axle fitting assembly is step- 
tapered and threaded at the end to size ?4-16NF-3. 


5-71. NEGLIGIBLE DAMAGE. (See figure 5-4.) 
Negligible damage is that damage which can be 
permitted to exist as is, or be corrected by a 
simple procedure such as removing nicks and 
scratches without placing restrictions on flight. 
Nicks and scratches are not permitted on ma- 
chined radii or on chrome-plated surfaces, and 
where allowed to exist on other surfaces of the 
axle, they should not exceed a depth of 0.040 inch 
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when burnished out. The burnished area must 
clear all radii, chrome-plated surfaces, and threads 
by at least 0.750 inch. A maximum of two imper- 
fect threads is permitted on each threaded section 
of the axle length. All sharp corners should be 
broken to a radius of 0.010 inch. 


5-78. DAMAGE REPAIRABLE BY PATCHING. 
Not applicable. 


5-79. DAMAGE REPAIRABLE BY INSER- 
TION. Not applicable. 


5-80. DAMAGE NECESSITATING REPLACE- 
MENT. Damage to the axle fitting assembly 
more extensive than that classified as negligible 
necessitates replacement. 


5-81. V-BRACE ASSEMBLY. 


5-82. TYPE OF CONSTRUCTION. (See figure 
5-2.) "The V-brace assembly consists of a forward 
and aft step-tapered drag tube made of SAE 4130 
seamless steel tube, having an inboard diameter 
of 2.497 inches, an outboard diameter of 1.4385 
inches, and wall thickness of 0.095 inch. Two in- 
board hinge fittings made of SAE 4340 steel, one 
on each tube end, attach the V-brace assembly to 
the body section at station 368.229 and station 
407.833. The outboard tube ends are socketed with 
a press fit in the axle fitting assembly. 


5-83. NEGLIGIBLE DAMAGE. (See figure 5-4.) 
Negligible damage is that damage which can be 
permitted to exist as is, or be corrected by a sim- 
ple procedure such as removing dents, scratches, 
and bows without placing restrictions on flight. 


The V-brace assembly is a heat-treated 
unit and the application of heat to any 
part of the assembly is not permitted. 


5-84. DAMAGE REPAIRABLE BY PATCHING. 
Not applicable. 


5-85. DAMAGE REPAIRABLE BY INSER- 
TION. Not applicable. 


5-86. DAMAGE NECESSITATING REPLACE- 
MENT. Damage more extensive than that clas- 
sified as negligible necessitates replacement of the 
damaged V-brace tube or fitting. 


5-87. BRAKE AND WHEEL ASSEMBLY. 


5-88. TYPE OF CONSTRUCTION. (See figure 
5-2.) The brake and wheel assembly consists of a 
single disc-type brake assembly which is primarily 
a casting of aluminum and acts in conjunction 
with a rotating steel disc; a cast magnesium 
wheel; a 7.7 x 24, Type-VII, 10-ply Nylon casing; 
and a 7.7 x 24, Type-VII tube, Spec MIL-T-5014. 


5-89. NEGLIGIBLE DAMAGE. (See figure 5-4.) 
Negligible damage is that damage which can be 
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permitted to exist as is, or be corrected by a 
simple procedure such as removing nicks and 
scratches without placing restrictions on flight. 
Nicks and scratches on the external surfaces of 
the brake assembly and on the surfaces of the 
wheel, with the exception of the internal bearing 
surfaces, should not exceed a depth of 0.040 inch 
when burnished out. The burnished area must 
clear all radii, chrome-plated surfaces, and bolts 
by at least 0.750 inch. Refer to the General Manual 
for Structural Repair, T.O. 1-1A-1, Section XVII, 
for information on casings and tubes. 


5-90. DAMAGE REPAIRABLE BY PATCHING. 
Not applicable to the wheel, brake assembly, and 
casing. Refer to the General Manual for Struc- 
tural Repair, T.O. 1-1A-1, Section XVII, for in- 
formation on the patching of tubes. 


5-91. DAMAGE REPAIRABLE BY INSER- 
TION. Not applicable. 


5-92. DAMAGE NECESSITATING REPLACE- 
MENT. Damage more extensive than that clas- 
sified as negligible for the brake assembly and 
wheel necessitates replacement. Refer to the Gen- 
eral Manual for Structural Repair, T.O. 1-1A-1, 
Section XVII, for information on casing and tube 
replacement. 


5-93. NOSE ALIGHTING GEAR. 

H-21A, H-21B, H-21C 
5-94. DESCRIPTION. (Seefigure5-2.) Thenose 
alighting gear consists of a shock strut and fork 
assembly, an axle, a V-brace assembly, and a 
wheel assembly. The open ends of the V-brace 
assembly are hinged to fittings which are bolted 
to the nose alighting gear supports located on the 
undersides of the body at station 158.229. The 
closed end of the V-brace assembly is attached to 
a collar on the shock strut and fork assembly. The 
top of the shock strut and fork assembly is at- 
tached to a fitting on the forward nose alighting 
gear support, located along the body longitudinal 
centerline, and at station 103.700. The bottom of 
the shock strut and fork supports a wheel as- 
sembly on an axle through each leg of the fork. 


5-95. SHOCK STRUT AND FORK ASSEMBLY. 


5-96. TYPE OF CONSTRUCTION. (See figure 
5-2.) Тһе shock strut and fork assembly consists 
of an aluminum alloy cylinder provided with a 
collar fitting for attachment to the V-brace as- 
sembly and to the upper half of the scissor link; 
a steel piston bolted to a fork socket, and two fork 
arms equipped with jack pads and caps to retain 
the axle. A loop fitting is attached to the upper 
portion of the shock strut immediately below a 
shimmy damper for towing operations on the 
H-21 and H-21A series helicopters. On the H-21B 
and H-21C series helicopters, towing is provided 
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for by a bushing insert located on the outboard 
side of each fork leg. 


5-97. NEGLIGIBLE DAMAGE. (See figure 5-4.) 
Negligible damage is that damage which can be 
permitted to exist as is, or can be corrected by 
a simple procedure such as removing nicks and 
scratches without placing restrictions on flight. 
Nicks and scratches are not permitted on the 
chrome-plated surfaces of the shock strut piston, 
and where occurring on other surfaces of the 
assembly should not exceed a depth of 0.040 inch 
when burnished out. The burnished area must 
clear bolts and radii by at least 0.750 inch and 
not interfere with proper functioning of the as- 
sembly. 


5-98. DAMAGE REPAIRABLE BY PATCHING. 
Not applicable. 


5-99. DAMAGE REPAIRABLE BY INSER- 
TION. Not applicable. 


5-100. DAMAGE NECESSITATING REPLACE- 
MENT. Damage to the shock strut assembly 
more extensive than that defined as negligible ne- 
cessitates replacement of the complete assembly. 


5-101. AXLE. 


5-102. TYPE OF CONSTRUCTION. (See figure 
5-2.) The axle is a heat-treated length of SAE 
4340 steel rod having step-tapered machined ends 
and two chrome-plated external bearing surfaces. 
Both ends of the axle are threaded to size 
954-16NF-3. 

5-103. NEGLIGIBLE DAMAGE. (See figure 
5-4.) Negligible damage is that damage which 
can be permitted to exist as is, or be corrected by 
a simple procedure, such as removing nicks and 
scratches, without placing restrictions on flight. 
Nicks and scratches are not permitted on the ma- 
chined radii or on chrome-plated surfaces, and 
where allowed to exist on other surfaces of the 
axle should not exceed a depth of 0.040 inch when 
burnished out. The burnished area must clear all 
radii, chrome-plated surfaces, and threads by at 
least 0.750 inch. A maximum of two imperfect 
threads is permitted on each end. All sharp cor- 
ners are to be broken to a radius of 0.010 inch. 


5-104. DAMAGE REPAIRABLE BY PATCH- 
ING. Not applicable. 


5-105. DAMAGE REPAIRABLE BY INSER- 
TION. Not applicable. 


5-106. DAMAGE NECESSITATING REPLACE- 
MENT. Damage to the axle more extensive than 
that defined as negligible necessitates replace- 
ment. 

5-107. V-BRACE ASSEMBLY. 

5-108. TYPE OF CONSTRUCTION. (See figure 
5-2.) The V-brace assembly consists of two ta- 
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pered seamless tubes of SAE 4130 steel, 0.065 inch 
thick, socketed in and bolted to a forward fitting 
of SAE 4130 steel to form a V-shaped brace. A 
fitting of SAE 4130 steel, bolted to each end of the 
tubes at the open end of the V-brace, provides at- 
tachment to the body frame at station 158.229. 


5-109. NEGLIGIBLE DAMAGE. (See figure 
5-4.) Negligible damage is that damage which 
can be permitted to exist as is, or be corrected 
by a simple procedure, such as removing nicks, 
scratches and bows, without placing restrictions 


on flight. 


The V-brace assembly is a heat-treated 
unit; therefore, the application of heat to 
any part of the assembly is not permitted. 


5-110. DAMAGE REPAIRABLE BY PATCH- 
ING. Not applicable. 


9-111. DAMAGE REPAIRABLE BY INSER- 
TION. Not applicable. 


5-112. DAMAGE NECESSITATING REPLACE- 
MENT. Damage more extensive than that clas- 
sified as negligible necessitates replacement of the 
complete V-brace assembly. 


9-113. WHEEL ASSEMBLY. 


5-114. TYPE OF CONSTRUCTION. (See figure 
5-2.) The wheel assembly consists of a cast and 
machined magnesium wheel, Spec MIL-W-5013; 
a 7.50 inches x 10.0 inches, Type III, low pressure, 
6-ply casing; and a 7.50 inches x 10.0 inches, Type 
III, airplane type tube. 


5-115. NEGLIGIBLE DAMAGE. (See figure 
5-4.) Negligible damage is that damage which 
can be permitted to exist as is, or be corrected 
by a simple procedure, such as removing nicks and 
scratches, without placing restrictions on flight. 
Nicks and scratches on the surface of the wheel, 
with the exception of the internal bearing sur- 
faces, should not exceed a depth of 0.040 inch 
when burnished out. The burnished area must 
clear all small radii, chrome-plated surfaces, and 
bolt holes by at least 0.750 inch. Refer to the Gen- 
eral Manual for Structural Repair, T.O. 1-1A-1, 
Section XVII, for information on casing and tubes. 


5-116. DAMAGE REPAIRABLE BY PATCH- 
ING. Not applicable. 


5-117. DAMAGE REPAIRABLE BY INSER- 
TION. Not applicable. 


5-118. DAMAGE NECESSITATING REPLACE- 
MENT. Damage more extensive than that clas- 
sified as negligible for the wheel assembly necessi- 
tates replacement. Refer to the General Manual 
for Structural Repair, T.O. 1-1A-1, Section XVII, 
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for information on the replacement of casing and 
tubes. 


5-119. FLOTATION EQUIPMENT. H-21, H-21A 


5-120. GENERAL. (See figures 5-7 and 5-8.) 
The flotation equipment consists of a float assem- 
bly on each leg of the main alighting gear and a 
float assembly on the leg of the nose alighting 
gear. Due to a difference in the type of construc- 
tion of the main alighting gears, the float assem- 
blies are not interchangeable between models. 


5-121. MAIN ALIGHTING GEAR 
FLOAT ASSEMBLY. H-21 


5-122. DESCRIPTION. (See figure 5-7.) Each 
float assembly consists of a float structure, bag 
and stowage cover assembly, inflating equipment 
(which includes an inflating cylinder, its sup- 
port assembly and necessary lines and fittings), 
jettisoning equipment, and a rigger assembly. 
Only those items which are considered repairable, 
such as the float structure, bag and stowage cover 
and the inflating cylinder support assembly, will 
be discussed in the following paragraphs. 


5-123. FLOAT STRUCTURE. 


5-124. TYPE OF CONSTRUCTION. (See figure 
5-7.) The float structure is basically an oval- 
shaped cage and consists of two machined weld 
assemblies each having a float structure attach- 
ment fitting bolted to its inner face and two built- 
up semi-circular cages bolted to opposing ends of 
the weld assemblies. The semi-circular cages con- 
sist of an outer web to which are riveted vertical 
angle stiffeners, a top channel section riveted to 
the web and a Z-section riveted and bolted to the 
lower part of the web. Gussets riveted to the Z- 
section and inside of the web provide rigidity on 
the cage. A clamp plate bolted to the top of the 
channel section secures the upper half of the stow- 
age cover. A formed channel-shaped ring is bolted 
to the underside of the Z-section and secures the 
girt of the bag and the lower half of the stowage 
cover to the float structure. Fittings for attach- 
ment of the rigger and inflating equipment are 
bolted to the cages. The web, vertical angle stiffen- 
ers, top channel section and lower Z-section are 
made of 75S alloy. The gussets, clamp plates, 
clips and remaining formed parts are made of 
248 alloy. The channels, plates and gussets of 
the machined weld assembly are made of SAE 
4130 Steel. A skid assembly of corrosion-resistant 
steel is riveted to the lower aft end of each float 
structure. 


5-125. NEGLIGIBLE DAMAGE. Negligible 
damage is that damage or distortion which can be 
permitted to exist as is or can be corrected by a 
simple procedure, such as stop-drilling cracks and 
the removal of small dents and damaged areas, 
without placing restrictions on flight. See figures 
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4-9 and 4-80 for examples of negligible damage 
to webs and formed parts. Negligible damage to 
fittings must be limited to nicks and scratches not 
to exceed 0.040 inch in depth after burnishing and 
not to interfere with the proper functioning of the 
flotation equipment. The burnished area must 
clear all bolts and radii by at least 0.750 inch. 


5-126. DAMAGE REPAIRABLE BY PATCH- 
ING. Damage more extensive than that classified 
as negligible should be repaired as shown in 
Appendix II, figures B-1 and B-3. For informa- 
tion on steels and welding procedures, refer to 
paragraph 1-22. 


5-127. DAMAGE REPAIRABLE BY INSER- 
TION. Complete or composite damage, as de- 
scribed in paragraphs 1-16 and 1-17, may be 
repaired as shown in Appendix II, figures B-1 
and B-3. ; 


5-128. DAMAGE NECESSITATING REPLACE- 
MENT. Extensive damage, such as the loss of a 
major section of the float structure or numerous 
isolated repairs in the vicinity of the attachment 
fittings, necessitates replacement in whole or in 
part of the float structure. 


5-129. BAG AND STOWAGE COVER 
ASSEMBLY. 


5-130. TYPE OF CONSTRUCTION. (See figure 
5-7.) The bag is of single compartment, con- 
tinuous section construction and consists of panels 
or gores of 2-ply rubberized nylon material, 
coated on the outside with black rubber. The panels 
or gores are joined by an overlap-type seam and 
held with self-curing rubber cement. All seams 
are reinforced on the inside and the outside of the 
bag with 1-ply rubber coated, abrasion-resistant 
tape. The bottom of the bag and other chafing 
points are covered with a 1-ply rubber coated 
abrasion-resistant nylon material. The bag is 
bolted to the float structure by means of a girt 
cemented to the inner radius of the bag. The girt 
consists of a series of overlapping sections of 
rubberized nylon material, with two of the sec- 
tions doubled back or folded to form a pocket 
which contains a nylon girt cord. The folded sec- 
tion of the girt contains holes for attachment to 
the float structure. The outside of the bag has a 
minimum of two coats of aluminum pigmented 
liquid neoprene. A deflation valve, pressure relief 
valve and an inlet check valve are fitted to the bag, 
when inflated to a pressure of one psi at a cor- 
rected temperature of 21°C (70°F) and at a cor- 
rected standard atmospheric pressure, has an in- 
ternal volume of 124.0 cubic feet, an overall length 
of approximately 111.50 inches, an overall width 
of 89.5 inches and a constant cross section diam- 
eter of 35.750 inches. When deflated, the bag is 
folded against the float structure and covered with 
a self-opening fastener-equipped stowage cover of 
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neoprene coated 1-ply nylon material, secured 
to the top channel section of the float structure by 
a clamp plate and bolts, and to the lower Z-sections 
of the float structure by a channel-shaped ring 
and bolts. 


5-131. NEGLIGIBLE DAMAGE. Not applicable 
to the bag assembly or stowage cover. 


Note 


The repair of tears, holes or scratches 
should be made by following the repair 
procedures and using the specified ma- 
terials or substitutes listed in the follow- 
ing paragraphs or in referenced repair 
figures. 


5-132. DAMAGE REPAIRABLE BY PATCH- 
ING. The following procedures and materials 
should be used when making a permanent repair 
of a tear, hole or scratch in or on the bag assem- 
bly or the stowage cover. 


5-133. MATERIAL REQUIRED. This list in- 
cludes all the materials necessary to make a per- 
manent repair on the bag or stowage cover. Where 
a specification is not given for a material, the 
items listed are available from Air Cruisers Inc, 
Belmar, N. J. 


Toluol Solvent Fed. Spec TT-T-548 or equivalent 


petroleum solvent 


Cement Gum-type, Spec MIL-C-5539, type 
B, ог Vulcanizing-type, Spec 
MIL-C-5539, type C 

Fabric (Float) 2-ply rubberized material having 


an outside ply of 5.0 oz per sq 
yd, and an inside ply of 3.2 oz 
per sq yd. The outer ply to be 
coated with black rubber on the 
outside to a minimum of 3.5 oz 


per sq yd 
Fabric (Chafing 1-ply nylon, abrasion-resistant, rub- 
Strip) ber coated to minimum of 1.5 oz 


per sq yd on the inside, and a 
minimum of 4.0 oz per sq yd on 
the outside 
Fabric (Stowage 1-ріу nylon, neoprene coated 
Cover) 
Liquid Rubber Black neoprene 
Liquid Rubber Aluminum-pigmented neoprene 
Sandpaper Wet- or dry-type No. 200 
5-134. EQUIPMENT REQUIRED. This list in- 
cludes all the equipment necessary to make a per- 


manent repair on the bag or stowage cover. 
Perforated metal-type (kind used for 
buffing rubber) 
Roller Wood or metal hand-type (approxi- 
mately 1.0 in. OD x 4.0 in. long) 
Scissors Four inch length, blunt nose 
5-135. PREPARATION OF SURFACES. Prior 
to the application of cement, all faying surfaces 
of the repair must be thoroughly cleaned, external 
coatings removed and hard or glazed surfaces 
buffed as follows: 
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a. Buff all hard and glazed faying surfaces of 
the repair, using a scraper or sandpaper. 

b. Clean buffed surfaces with solvent-soaked 
rags. 

c. Remove external coatings, such as the neo- 
prene applied to the bag or stowage cover, by con- 
tinuous soaking and wiping with solvent-soaked 
rags. 

d. Allow solvent to evaporate from cleaned sur- 
faces before application of cement. 


5-136. REPAIR PROCEDURE. Prepare the re- 
pair materials and repair the bag or stowage 
cover as follows: 

a. Trim the defect to remove rough edges or 
irregularities. 

b. Cut a patch to a size large enough to have 
a minimum of two inches lap from all edges of 
the defect and having all edges of patch rounded. 


Note 


If the repair is more than six inches long 
in any direction after trimming, a patch 
of the same size and material as the ex- 
ternal patch must first be applied to the 
inside of the bag or stowage cover. 


c. Apply three coats of cement to the buffed 
and cleaned surfaces of the bag or stowage cover, 
allowing sufficient time for complete drying of 
each coat. 


Note 


Cement should be applied evenly. Avoid 
excess pools of cement and touching any 
of the coated surfaces after the cement 
has started to dry. 


d. Apply three coats of cement to the faying 
surface of the patch, allowing sufficient time for 
complete drying of each coat. 

e. Position the bag or stowage cover so the 
coated portion presents a flat surface. 


Note 


Avoid coating any inner surfaces of the 
bag that are not to be covered with a 
patch and avoid any cement seeping 
through a cut or tear when only an ex- 
ternal patch is used. This is to prevent 
the inner surfaces of the bag from adher- 
ing to one another. 


f. Position the coated patch over the center of 
the defect and bring it into contact with the bag 
or stowage cover. 


g. Roll the patch from the center toward the 
outer edge to release entrapped air, being careful 
to allow the bag to assume its normal position 
prior to damage. 
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Note 


When a patch is applied to the inner sur- 
face of the bag, insert the patch through 
the tear or damage cut out and position 
under the center of the defect. Roll the 
patch from the outer edge toward the 
center, being careful to allow the bag to 
assume its normal position prior to dam- 
age. Allow patch to dry before applying 
external patch. 


h. Allow sufficient time for complete drying of 
the repaired area. 
Note 

Should a repair be made in the vicinity 
of chafing strip, seam, girt or reinforce- 
ment, a new section of chafing strip, seam 
tape or girt should be applied over the 
external patch, and overlap the existing 
strip, tape or girt a minimum of 0.750 in. 
Reinforcements should be replaced. The 
equipment, materials and procedures as 
found in paragraphs 5-133 through 5-136 
should be used where applicable when re- 
placements are made. 


i. When completed and thoroughly dried, coat 
the repaired area with black liquid rubber to a 
thickness equal to the original thickness of three 
and one-half ounces per square yard. 

j. Service test the bag as described in para- 
graph 5-205. 

k. Apply a minimum of two brush coats of 
aluminum pigmented liquid neoprene to the outer 
surfaces of the repaired area, allowing each coat 
to dry. 


5-137. DAMAGE REPAIRABLE BY INSER- 
TION. Not applicable to the bag assembly or the 
stowage cover. 


5-138. DAMAGE NECESSITATING REPLACE- 
MENT. Damage resulting in the loss of a major 
portion of a bag or stowage cover, failure to re- 
pair any damage by the preceding permissible 
methods or failure to meet the requirements of 
the bag service test necessitates replacement of 
the complete bag or stowage cover. 


5-139. SUPPORT ASSEMBLY. 


5-140. TYPE OF CONSTRUCTION. (See figure 
5-7.) The support assembly consists of three 
lengths of seamless steel tubing having a wall 
thickness of 0.058 inches, welded to form a main 
truss. The ends of the truss and formed brackets 
° of steel sheet welded to the under side of the truss 
are made to accommodate bolts for attaching the 
support assembly to the top of the float structure. 
Formed plates welded to the top of the truss and 
clamp assemblies of steel sheet bolted to support 
angles which are welded to the sides of the truss 
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support and secure the inflating cylinder to the 
support assembly. The entire support assembly is 
made of SAE 4130 steel with the exception of the 
rubber sheet pads cemented to the clamp assem- 
blies and the laminated phenolic adjustable cylin- 
der stops bolted to the top tube of the truss. 


5-141. NEGLIGIBLE DAMAGE. Negligible 
damage is that damage which can be permitted to 
exist as is or be corrected by a simple procedure, 
such as the removal of bows, dents and scratches, 
without placing restrictions on flight. Refer to the 
General Manual for Structural Repair, T.O. 1- 
1A-1, for information on and procedures for the 
removal of smooth and sharp dents, bows and 
scratches from steel tubing and sheet. 


5-142. DAMAGE REPAIRABLE BY PATCH- 
ING. Damage more extensive than that classified 
as negligible may be repaired as shown in the 
General Manual for Structural Repair, T.O. 1- 
1A-1, Section X. All welding shall be done in 
accordance with Navy Bureau of Aeronautics 
Spec PW-7. Comply with Spec MIL-F-7179 for the 
internal treatment of tubing after repairs are 
completed. 


5-148. DAMAGE REPAIRABLE BY INSER- 
TION. Complete or composite damage as de- 
scribed in paragraphs 1-16 and 1-17 may be 
repaired as shown in the General Manual for 
Structural Repair, T.O. 1-1A-1, Section X. All 
welding shall be done in accordance with Navy 
Bureau of Aeronautics Spec PW-7. Comply with 
Spec MIL-F-7179 for the internal treatment of 
tubing after repairs are completed. 


5-144. DAMAGE NECESSITATING REPLACE- 
MENT. Damage resulting in the loss of a major 
portion of the support or failure to maintain align- 
ment of the support assembly after repairs are 
made, necessitates replacement of the complete 
support assembly. 


5-145. NOSE ALIGHTING GEAR 
FLOAT ASSEMBLY. H-21 


5-146. DESCRIPTION. (See figure 5-7.) Refer 
to paragraph 5-122. 
5-147. FLOAT STRUCTURE. 


5-148. TYPE OF CONSTRUCTION. (See figure 
5-7.) The float structure is the same as used on 
each leg of the main alighting gear. Refer to para- 
graph 5-124. 

5-149. NEGLIGIBLE DAMAGE. Refer to para- 
graph 5-125. 

5-150. DAMAGE REPAIRABLE BY PATCH- 
ING. Refer to paragraph 5-126. 


5-151. DAMAGE REPAIRABLE BY INSER- 
TION. Refer to paragraph 5-127. 


5-152. DAMAGE NECESSITATING REPLACE- 
MENT. Refer to paragraph 5-128. 
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CYLINDER SUPPORT 
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Specific 

Repair 
REFER TO NOTE A. 
REFER TO NOTE A. 
REFER TO NOTE B. 
REFER TO NOTE C. 


Figure 
No. 


5-9 N 


NOSE ALIGHTING GEAR 
FLOAT ASSEMBLY 


Notes 


REFER TO PARAGRAPHS 5-132 
THROUGH 5-136 FOR SPECIFIC 
INFORMATION ON MATERIAL AND 
EQUIPMENT REQUIRED AND PRO- 
CEDURES FOR REPAIR OF THE 
BAG AND FLOAT COVER 

FOR TYPICAL REPAIRS TO THE 
WEB, FORMED AND EXTRUDED 
PARTS, SEE FIGURES B-1 TH- 
ROUGH 8-3 

FOR TYPICAL REPAIRS TO WELD- 
ED TUBE CONSTRUCTION, RE- 
FER TO THE GENERAL MANUAL 
FOR STRUCTURAL REPAIRS, T. O. 
1-1А-1, SECTION X 


“~~ BAG INFLATED 


MAIN ALIGHTING GEAR 


Ka ASSEMBLY 
1 


INFLATED—— 


BAG 


BAG STOWED— 


Figure 5-7. Flotation Equipment—H-21 
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Specific 
Nomenclature Repair 


BAG REFER TO NOTE A. 

FLOAT COVER REFER TO NOTE A. 4 
FLOAT STRUCTURE REFER TO NOTE B. \ 
CYLINDER SUPPORT REFER TO NOTE C. 


` 
CA). BAG STOWED 


BAG. INFLATED 


NOSE ALIGHTING GEAR 
FLOAT ASSEMBLY 


MAIN ALIGHTING GEAR 
FLOAT ASSEMBLY 


Notes 


REFER TO PARAGRAPHS 5-132 BAG INFLATED— 

THROUGH 5-136 FOR SPECIFIC 

INFORMATION ON MATERIAL AND 

EQUIPMENT REQUIRED AND PRO- 

CEDURES FOR REPAIR OF THE 

BAG AND FLOAT COVER BAG STOWED— 
FOR TYPICAL REPAIRS TO THE 

WEB, FORMED AND EXTRUDED 

PARTS, SEE FIGURES B-l TH- 

ROUGH B-3 


FOR TYPICAL REPAIRS TO WELD- 
ED TUSE CONSTRUCTION, RE- 
FER TO THE GENERAL MANUAL 


FOR STRUCTURAL REPAIRS, T.O. 
1-1А4-1, SECTION X 


Figure 5-8. Flotation Equipment—H-21A 
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5-153. BAG AND STOWAGE COVER 
ASSEMBLY. 


5-154. TYPE OF CONSTRUCTION. (See figure 
5-7.) The bag and stowage cover assembly as 
used on the nose alighting gear is of the same 
type of construction and material as used on each 
leg of the main alighting gear. Refer to paragraph 
5-130 for type of construction. The dimensions of 
the bag when inflated to a pressure of one psi at 
a corrected temperature of 21°C (70°F) and at 
a corrected ‘standard atmospheric pressure, has 
an internal volume of 86.4 cubic feet, an over-all 
length of approximately 102.0 inches, an over-all 
width of 80.0 inches and a constant cross section 
diameter of 31.0 inches. 


5-155. NEGLIGIBLE DAMAGE. Refer to para- 
graph 5-131. 


5-156. DAMAGE REPAIRABLE BY PATCH- 
ING. Refer to paragraphs 5-132 through 5-136. 


5-157. DAMAGE REPAIRABLE BY INSER- 
TION. Not applicable to the bag assembly or the 
stowage cover. 


5-158. DAMAGE NECESSITATING REPLACE- 
MENT. Refer to paragraph 5-138. 


5-159. SUPPORT ASSEMBLY. 


5-160. TYPE OF CONSTRUCTION. (See figure 
5-7.) "The support assembly as used on the nose 
alighting gear float structure is the same as used 
on the float structure of the main alighting gear. 
Refer to paragraph 5-140 for type of construction. 


5-161. NEGLIGIBLE DAMAGE. Refer to para- 
graph 5-141. 


5-162. DAMAGE REPAIRABLE BY PATCH- 
ING. Refer to paragraph 5-142. 


5-168. DAMAGE REPAIRABLE BY INSER- 
TION. Refer to paragraph 5-143. 


5-164. DAMAGE NECESSITATING REPLACE- 
MENT. Refer to paragraph 5-144. 


5-165. MAIN ALIGHTING GEAR 
FLOAT ASSEMBLY. H-21A 


5-166. DESCRIPTION. (See figure 5-8.) Each 
float assembly consists of a float structure, bag 
and stowage cover assembly, inflating equipment 
(which includes an inflating cylinder, its support 
assembly and necessary lines and fittings), 
jettisoning equipment, and a rigger assembly. 
Only those items which are considered repairable 
such as the float structure, bag and stowage cover 
and the inflating cylinder support assembly will be 
discussed in the following paragraphs. 


5-167. FLOAT STRUCTURE. 


5-168. TYPE OF CONSTRUCTION. (See figure 
5-8.) The float structure is, basically, an oval- 
shaped cage and consists of two machined weld 
assemblies each having a float structure attach- 
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ment fitting bolted to its inner face and two built- 
up semi-circular cages bolted to opposing ends of 
the weld assemblies. The semi-circular cages con- 
sist of an outer web having Z-section vertical 
stiffeners riveted to the inside of the web, a top 
channel section riveted to the top of the web and 
a Z-section riveted and bolted to the lower part 
of the web. A lateral channel section bolted to the 
lower sections serves to attach the cages to the 
machined weld assemblies. Clamp plates bolted 
to the top of the top sections secure the upper half 
of the stowage cover. A forward channel-shaped 
ring is bolted to the underside of the lower Z- 
sections and secures the girt of the bag and the 
lower half of the stowage cover to the float struc- 
ture. Fittings for attachment of the rigger and in- 
flating equipment are bolted to the cages. The 
web, vertical angle stiffeners, top channel sections 
and lower Z-section are made of 75S alloy. The 
clamp plates, clips and remaining former parts 
are made of 248 alloy. The channels, plates and 
gussets of the machined weld assembly are made 
of SAE 4130 steel. A skid assembly of corrosion- 
resistant steel is riveted to the lower aft end of 
each float structure. 


5-169. NEGLIGIBLE DAMAGE. Refer to para- 
graph 5-125. 


5-170. DAMAGE REPAIRABLE BY PATCH- 
ING. Refer to paragraph 5-126. 


5-171. DAMAGE REPAIRABLE BY INSER- 
TION. Refer to paragraph 5-127. 


5-172. DAMAGE NECESSITATING REPLACE- 
MENT. Refer to paragraph 5-128. 


5-173. BAG AND STOWAGE COVER 
ASSEMBLY. 


5-174. TYPE OF CONSTRUCTION. (See figure 
5-8.) The bag is of single compartment construc- 
tion with a break in the continuity of the cross 
section which allows the V-brace of the alighting 
gear to be attached to the float structure in such 
a manner as to have the pitching axis of the float 
assembly and centerline of the axle within five 
inches of the bag centerline. This break in the 
continuity of the bag results in a C-shaped con- 
figuration. The bag consists of panels or gores of 
2-ply rubberized nylon material, coated on the out- 
side with black rubber. The panels or gores are 
joined by an overlap-type seam and held with self- 
curing rubber cement. All seams are reinforced on 
the inside and the outside of the bag with 1-ply 
rubber coated, abrasion-resistant tape. The bottom 
of the bag and other chafing points are covered 
with a 1-ріу rubber coated, abrasion-resistant 
nylon material. The bag is bolted to the float struc- 
ture by means of a girt cemented to the inner 
radius of the bag. The girt consists of a series of 
overlapping sections, of rubberized nylon material, 
with two of the sections doubled back or folded 
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Repair Parts 


1, PATCH (FLOAT REPAIRS), TWO-PLY RUBBERIZED 
MATERIAL, REFER TO PARAGRAPH 5-133 

2. PATCH (CHAFING STRIP OR REINFORCEMENT), 
ONE-PLY NYLON, RUBBER COATED, REFER TO 
PARAGRAPH 5-133 


BAG ASSEMBLY (TYPICAL) 
MAIN AND NOSE 
ALIGHTING GEAR 


Notes 
A. FOR INFORMATION ON REPAIR PROCEDURES 
AND MATERIALS REFER TO PARAGRAPHS 5-132 2 


THROUGH 5-135 

B. THE REPAIRS AS ILLUSTRATED ARE APPLI- 
CABLE TO THE BAG ASSEMBLIES OF THE MAIN 
AND NOSE ALIGHTING GEAR 

C, UPON COMPLETION OF REPAIRS, SERVICE TEST 
THE BAG IN ACCORDANCE WITH PARAGRAPH 
5-205 


Figure 5-9. Float Assembly Repairs 
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to form a pocket, which contains a nylon girt 
cord. The folded section of the girt contains holes 
for attachment to the float structure. A catenary 
curtain, cemented to the ends of the bag where the 
continuity break occurs and attached to the float 
structure in line with and in a manner similar to 
the girt cord, serves to reinforce the bag and add 
buoyancy to the float assembly. The catenary cur- 
tain is made of 2-ply rubberized nylon material, 
coated on both sides with black rubber. The out- 
side of the bag has a minimum of two coats of 
aluminum pigmented liquid neoprene. A deflation 
valve, pressure relief valve and an inlet check 
valve are fitted to the bag on the top and outer sur- 
faces. The bag when inflated to a pressure of one 
psi at a corrected temperature of 21°C (70°F) 
and at a corrected standard atmospheric pressure, 
has an internal volume of 127.0 cubic feet, an over- 
all length of approximately 116.0 inches, an over- 
all width of 94.0 inches, and a constant cross 
section diameter of 38.0 inches. When deflated, the 
bag is folded against the float structure and cov- 
ered with a self-opening fastener-equipped stow- 
age cover of neoprene-coated 1-ply nylon ma- 
terial, secured to the top channel section of the 
float structure by a clamp plate and bolts. The 
lower section of the cover is held between the 
lower Z-section of the float structure and a 
channel-shaped ring bolted to the Z-section. 


5-175. NEGLIGIBLE DAMAGE: Refer to para- 
graph 5-131. 


5-176. DAMAGE REPAIRABLE BY PATCH- 
ING. Refer to paragraphs 5-132 through 5-136. 


5-177. DAMAGE REPAIRABLE BY INSER- 
TION. Refer to paragraph 5-137. 


5-178. DAMAGE NECESSITATING REPLACE- 
MENT. Refer to paragraph 5-138. 


5-179. SUPPORT ASSEMBLY. 


5-180. TYPE OF CONSTRUCTION. (See figure 
5-8.) The support assembly consists of three 
lengths of seamless steel tubing having a wall 
thickness of 0.058 inches, welded to form semi- 
rectangular truss. Fittings consisting of angles, 
gussets and channels are welded to the legs of the 
truss and provide for attachment to the float struc- 
ture. Formed plates welded to the long truss tube 
and clamp assemblies of sheet steel bolted to the 
plates support and secure the inflating cylinder to 
the support assembly. Formed plates welded to 
the corners of the support are drilled to accom- 
modate laminated, phenolie, adjustable, cylinder 
stops. The support is bolted to the side of the 
float structure assembly. With the exception of 
the phenolic stops and the rubber sheet pads 
cemented to the clamp assemblies, the entire sup- 
port is made of SAE 4130 steel. 


5-181. NEGLIGIBLE DAMAGE. Refer to para- 
graph 5-141. 


352 


T.O. 1H-21-3 


5-182. DAMAGE REPAIRABLE BY PATCH- 
ING. Refer to paragraph 5-142. 


5-188. DAMAGE REPAIRABLE BY INSER- 
TION. Refer to paragraph 5-143. 


5-184. DAMAGE NECESSITATING REPLACE- 
MENT. Refer to paragraph 5-144. 


5-185. NOSE ALIGHTING GEAR 
FLOAT ASSEMBLY. 


5-186. DESCRIPTION. (See figure 5-8.) 
to paragraph 5-122. 


5-187. FLOAT STRUCTURE. 


5-188. TYPE OF CONSTRUCTION. (See figure 
5-8.) Refer to paragraph 5-168. 


5-189. NEGLIGIBLE DAMAGE. Refer to para- 
graph 5-125. 


5-190. DAMAGE REPAIRABLE BY PATCH- 
ING. Refer to paragraph 5-126. 


5-191. DAMAGE REPAIRABLE BY INSER- 
TION. Refer to paragraph 5-127. 


5-192. DAMAGE NECESSITATING REPLACE- 
MENT. Refer to paragraph 5-128. 


5-193. BAG ASSEMBLY. 


5-194. TYPE OF CONSTRUCTION. (See figure 
5-8.) The bag and stowage cover assembly as 
used on the nose alighting gear is of the same type 
construction and material as used on the nose 
alighting gear of H-21 series helicopter. Refer 
to paragraph 5-130 for type of construction. The 
dimensions of the bag when inflated to a pressure 
of one psi at a corrected temperature of 21°C 
(70°F) and at a corrected standard atmospheric 
pressure, has an internal volume of 86.4 cubic 
feet, an overall length of approximately 102.0 
inches, an overall width of 80.0 inches and a con- 
stant cross section diameter of 31.0 inches. 


5-195. NEGLIGIBLE DAMAGE. Refer to para- 
graph 5-131. 

5-196. DAMAGE REPAIRABLE BY PATCH- 
ING. Refer to paragraphs 5-132 through 5-136. 


5-197. DAMAGE REPAIRABLE BY INSER- 
TION. Not applicable to the bag assembly or the 
stowage cover. 


5-198. DAMAGE NECESSITATING REPLACE- 
MENT. Refer to paragraph 5-138. 


5-199. SUPPORT ASSEMBLY. 


5-200. TYPE OF CONSTRUCTION. (See figure 
5-8.) Refer to paragraph 5-180. 

5-201. NEGLIGIBLE DAMAGE. Refer to para- 
graph 5-141. 

5-202. DAMAGE REPAIRABLE BY PATCH- 
ING. Refer to paragraph 5-142. 


5-203. DAMAGE REPAIRABLE BY INSER- 
TION. Refer to paragraph 5-143. 


H-21A 
Refer 
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5-204. DAMAGE NECESSITATING REPLACE- 
MENT. Refer to paragraph 5-144. 


5-205. BAG SERVICE TEST. 


5-206. GENERAL. When a repair is completed 
and the external coatings of black liquid rubber 
have dried, proof pressure test and leak test the 
bag in accordance with the information in the 
following paragraphs. 


5-207. MATERIAL REQUIRED. Not applica- 
ble. 
5-208. EQUIPMENT REQUIRED. This list in- 
cludes the equipment required to service test the 
bag. 

Gage Pressure, 0-5 psi cap. 


Thermometer Standard atmospheric-type 
Source of Compressed Air — 
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5-209. TEST PROCEDURE. Service test the 
bag as follows: 


Note 
All pressures are taken at a corrected 


temperature of 21°C (70°F) and at a 
corrected standard atmospheric pressure. 


a. Inflate the bag with air to 3.50, --0.250 or 
—0.0 psi. 

b. Observe repaired areas for failure of ce- 
mented seams. 

c. Maintain pressure for one hour. 

d. Deflate bag to a pressure of 1.0 psi. 


e. Observe pressure change over a period of 24 
hours. Maximum allowable pressure drop of 0.250 
psi. t 
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SECTION VI 
ENGINE SECTION 


6-1. ENGINE SECTION. 


6-2. GENERAL. (See figure 6-1.) The compo- 
nents of the engine section which warrant a dam- 
age classification and those which are repairable 
include the cooling system and related units, the 
exhaust collector ring shroud, the engine mount, 
and the oil tank. 


Note 


Precautions should be taken to prevent 
damage to surrounding materials and 
members. The complexity of design and 
the relationship of bolted and fitted as- 
semblies warrant a frequent check on 
dimensions during repair operations. Ex- 
cessive pressure when using pneumatic 
riveting equipment results in damage to 
adjoining rivets and a deformation of 
the part being repaired. It is recom- 
mended that when a repair is being made 
to any component of the engine section, 
a suitable frame or an attaching part 
of the structure or adjacent component 
be used as a jig, to maintain proper 
alignment of fasteners, bolt holes, and 
fittings. 


6-3. COOLING SYSTEM. 


6-4. DESCRIPTION. (See figures 6-2 and 6-3.) 
The cooling system consists of a fan and hub as- 
sembly; a stator and support assembly; cowl pan- 
eling and support assembly; a bulkhead seal cur- 
tain; ducting for the transmission oil cooling air, 
carburetor air, and oil cooler air; an engine oil 
cooler, a transmission oil cooler; and oil cooler 
supports. 


6-5. FAN AND HUB ASSEMBLY—HIGH 


VELOCITY. 
6-6. TYPE OF CONSTRUCTION. (See figure 
6-2.) Тһе fan and hub assembly consists of a fan 


assembly bolted to a forged hub of 4840 steel. The 
fan assembly is constructed of two solid bulkheads 
of 2024-T4 aluminum alloy containing pressed-out 
beads and having spacers inserted at points where 
they are bolted together and bushings inserted 
where the 43 cast or forged magnesium alloy 
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blades are attached around the circumference. 
Two circular flanges of 2024-T4 aluminum alloy 
are riveted to the inside and center of the bulkhead 
and contain holes for attachment to the hub. The 
hub has internal splines and cone seats for mount- 
ing on the engine shaft and machined and drilled 
bosses for attachment of the fan assembly and a 
drive shafting spacer. An adapter of 2014-T6 alu- 
minum alloy is bolted to the hub for attachment to 
the drive shafting. 


6-7. NEGLIGIBLE DAMAGE. (See figures 6-4 
and 6-5.) Negligible damage is that damage 
which can be permitted to exist as is, or be cor- 
rected by a simple procedure, such as burnishing 
out nicks and scratches in the blades and hub, and 
the removal of dents in the bulkheads, without 
placing restrictions on flight. Refer to the appli- 
cable Overhaul Instructions with Parts Break- 
down for acceptable negligible damage informa- 
tion. 


6-8. DAMAGE REPAIRABLE BY PATCHING. 
Not applicable. 


6-9. DAMAGE REPAIRABLE BY INSERTION. 
Not applicable. 


6-10. DAMAGE NECESSITATING REPLACE- 
MENT. Refer to the applicable Overhaul 
Instructions with Parts Breakdown for replace- 
ment criteria. 


6-11. STATOR AND SUPPORT ASSEMBLY. 
H-21 


6-12. TYPE OF CONSTRUCTION. (See figure 
6-2.) The stator on the H-21 series helicopter 
consists of a formed inner and outer shroud angle 
of 6061-T4 aluminum alloy, 50 formed blades, a 
formed mounting ring, nine formed tie plates, a 
formed engine shroud seal ring, all made of 2024- 
T4 aluminum alloy, and an inlet shroud angle of 
extruded 6061-T4 aluminum alloy. The blades are 
riveted to and position the inner and outer shroud 
angles. The mounting ring is riveted to the outer 
shroud angle, and the riveted assembly is bolted 
to the engine shroud seal ring and the inlet shroud 
angle. 


6-13. The support assembly on the H-21 series 
helicopter consists of a nose plate of 2024-T4 alloy, 
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Nomenclature 


Specific Repair 


] BULKHEAD SEAL CURTAIN REFER TO PARAGRAPH 6-40 


2 TRANSMISSION OIL COOLER REFER TO GENERAL MANUAL FOR STRUC- 
TURAL REPAIR, T.O.1-1A-1, SECTION XV — 

3 COOLING SYSTEM SEE FIGURE 6-2 = 

4 ENGINE (WRIGHT R-1820-103) NONREPAIRABLE = 

5 EXHAUST COLLECTOR RING 

SHROUD SHROUD 6-12 

6 ENGINE MOUNT TUBES 6-15 

7 OIL TANK-H-21, H-21A REFER TO PARAGRAPHS 6-100 THROUGH - 
6-105 FOR REPAIR INFORMA TION 

8 OIL TANK-H-21B, H-21C REFER TO PARAGRAPHS 6-106 THROUGH - 


6-111 FOR REPAIR INFORMATION 
9 OIL COOLER SUPPORT BRACKET: REFER TO GENERAL MANUAL FOR STRUC- — 
TURAL REPAIR, Т.О.1-1А-1, SECTION X 
10 OIL COOLER -No. 8518498 REFER TO GENERAL MANUAL FOR STRUC- — 
HARRISON RADIATOR DIV GMC TURAL REPAIR, T.O.1-1A-1, SECTION XV 


Notes 


MENT 


Figure 6-1. Engine Section 
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A. SEE FIGURES 6-4 AND 6-13 FOR NEGLIGIBLE 
DAMAGE INFORMATION ON THE COOLING SYSTEM, 
ENGINE MOUNT AND OIL COOLER SUPPORT 

B. SEE FIGURE 6-14 FOR ENGINE MOUNT ALIGN- 


T.O. 1H-21-3 


Notes 


A, SEE FIGURE 6-4 FOR NEGLIGIBLE 
DAMAGE INFORMA TION 

B, REFER TO PARAGRAPHS 6-37 TH- 
ROUGH 6-48 FOR REPAIR INFOR- 
MATION ON THE BULKHEAD SEAL 
CURTAIN AT STATION 423,97 


NOMENCLATURE 
FAN AND HUB ASSY WITH ADAPTER RING NICKS & SCRATCHES 


1 
2 INNER SHROUD ANGLE NONREPAIRABLE - 
3 ENGINE SHROUD SEAL RING RING 6-8 
4 STATOR AND SUPPORT BULKHEAD ASSY STATOR 6-9, 6-10 
5 COWL PANEL PANEL 6-11 
6 ENGINE OIL COOLER DUCT ASSY TYPICAL B-1, B-3* 
7 ENGINE OIL COOLER FLEXIBLE DUCT TYPICAL B-4* 
8 ENGINE OIL COOLER DUCT ADAPTER TYPICAL B-1, B-3* 
9,10 CARBURETOR AIR DUCT TYPICAL B-1, B-3* 
11 TRANSMISSION OIL COOLER DUCT TYPICAL B-4* 
COWL SUPPORT TYPICAL B-2* 
BULKHEAD SEAL CURTAIN HOLES 6 


* APPENDIX II 


Figure 6-2. Cooling System—H-21 
Changed 15 December 1958 
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Index 
No. Nomenclature Specific Repair 
1 BULKHEAD SEAL CURTAIN—STA 423.97 TEARS 6-7 
2 FAN AND HUB ASSEMBLY WITH ADAPTER NICKS AND SCRATCHES 6-5 
3 INNER SHROUD ANGLE NONREPAIRABLE — 
4 ENGINE SHROUD SEAL RING RING 6-8 
5 STATOR AND SUPPORT BULKHEAD ASSEMBLY STATOR 6-9 
6 COWL PANEL TYPICAL B-4* 
7 ENGINE OIL COOLER DUCT ASSEMBLY TYPICAL B-4% 
8 ENGINE OIL COOLER FLEXIBLE DUCT TYPICAL PAR, 6-53A 
9 ENGINE OIL COOLER DUCT ADAPTER TYPICAL B-1* 
10 COWL SUPPORT TYPICAL B-3% 
11 TRANSMISSION OIL COOLER FLEXIBLE DUCT CRACKS, ABRASIONS, PAR, 6-53A 
AND PUNCTURES 
12 CARBURETOR AIR FWD DUCT TYPICAL B-1* 
13 CARBURETOR AIR AFT DUCT TYPICAL B-1* 
14 CARBURETOR AIR FILTER DUCT TYPICAL B-4* 
15 CARBURETOR AIR DUCT TYPICAL B-4* 
16 TRANSMISSION OIL COOLER AIR DUCT CRACKS, ABRASIONS, PAR, 6-53A 
AND PUNCTURES 
17 AIR INTAKE DUCT AND SCOOP ASSEMBLY TYPICAL B-4* 
18 MID AIR DUCT ASSEMBLY TYPICAL B-4* 
19 ELBOW ^ TYPICAL B-4 
20 ADAPTER TYPICAL B-4 28 15 


*APPENDIX II 


UPPER DUCTING 
4-DUCT CONFIGURATION 
i TESE 


UPPER DUCTING 
5-DUCT CONFIGURATION 


H-21A SERIES 
EERSTE EECH 


Notes 


A, SEE FIGURE 6-5 FOR NEGLIGIBLE DAMAGE INFORMATION 
B. SEE FIGURE 6-6 FOR ALIGNMENT DIMENSIONS 


Figure 6-3. Cooling System—H-21A, H-21B, H-21C 
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a flanged circular bulkhead of 61S alloy, four tie 
plates of 24S alloy, and eight turnbuckles. The 
nose plate is bolted to the front of the engine and 
is connected to the tie plates by the turnbuckles. 
The tie plates are riveted to the circular bulk- 
head, and the bulkhead is riveted to the inner 
shroud angle. 


6-14. NEGLIGIBLE DAMAGE. (See figure 6-4.) 
Negligible damage is that damage which can be 
permitted to exist as is, or be corrected by a 
simple procedure, such as the removal of a dent 
or small damaged area and stop-drilling cracks, 
without placing restrictions on flight. See figure 
8-2 for information on negligible damage to ex- 
trusions. 


6-15. DAMAGE REPAIRABLE BY PATCHING. 
Damage to the stator and support assembly, with 
the exception of the nose plate and the tie plates, 
that exceeds the specified negligible damage limits 
may be repaired as shown in figure 6-9, and in 
Appendix II, figure B-3. 


6-16 DAMAGE REPAIRABLE BY INSER- 
TION. Damage to the stator and support assem- 
bly, with the exception of the nose plate and the 
tie nose plates, that exceeds the specified negligible 
damage limits may be repaired as shown in figure 
6-9, and in Appendix II, figure B-3. 


6-17. DAMAGE NECESSITATING REPLACE- 
MENT. Damage beyond repair, such as the loss 
of a major portion of the support assembly bulk- 
head or stator, will necessitate replacement in 
whole or in part. Damage to the nose plate and 
connecting plates on the inlet shroud angle, 
greater than that classified as negligible, necessi- 
tates replacement. 


6-18. STATOR AND SUPPORT H-21A, 
ASSEMBLY. H-21B, H-21C 


6-19. TYPE OF CONSTRUCTION. The stator 
on the H-21A, H-21B and H-21C series helicopters 
is primarily the same as on the H-21 series heli- 
copter with one exception. The inner shroud angle 
is eliminated and is replaced by having the flange 
in the support bulkhead a length equal to the 
length of the stator blade. The bulkhead is riveted 
directly to the stator blades. 


6-20. The support assembly on the H-21A, H-21B 
and H-21C series consists of a nose plate of 245 
alloy, and a disc-type circular bulkhead of 61S 
alloy, containing stiffening beads. The bulkhead is 
riveted to the stator blades and the nose plate. The 
assembly is bolted, by means of the nose plate, 
to the front of the engine. 


6-21. NEGLIGIBLE DAMAGE. (See figure 6-5.) 
Negligible damage is that damage which can be 
permitted to exist as is, or be corrected by a 
simple procedure, such as the removal of a dent 
or small damaged area and stop-drilling cracks, 
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without placing restrictions on flight. See figure 
8-2 for information on negligible damage to ex- 
trusions. 


6-22. DAMAGE REPAIRABLE BY PATCHING. 
Damage to the stator and support assembly, with 
the exception of the tie plates and nose plate, that 
exceeds the specified negligible damage limits may 
be repaired as shown in figure 6-9, and in Appen- 
dix II, figure B-3. 


6-23. DAMAGE REPAIRABLE BY INSERTION. 
Damage to the stator and support assembly, with 
the exception of the tie plates and nose plate, that 
exceeds the specified negligible damage limits may 
be repaired as shown in figure 6-9, and in Ap- 
pendix II, figure B-3. 


6-24. DAMAGE NECESSITATING REPLACE- 
MENT. Damage beyond repair, such as the loss 
of a major portion of the support bulkhead or 
stator, will necessitate replacement in whole or 
in part. Damage to the nose plate and connecting 
plates on the inlet shroud angle, greater than that 
classified as negligible, necessitates replacement. 


6-25. COWL PANELING AND SUPPORTS. 
H-21, H-21A 


6-26. TYPE OF CONSTRUCTION. (See figure 
6-2.) The cowl panel assemblies enclosing the 
engine are attached to supports, the front ends 
of which are bolted to the stator tie plates and 
the aft ends are bolted to a former, which in turn 
is bolted to the tops of the engine cylinders. A 
panel consists of a formed piece of 24S alloy and 
has a formed angle of 248 alloy, riveted on the 
outside along each of its four edges. Sealing strips 
of Adelite sheet are cemented on the inside of the 
panel along each of the four edges. The supports 
are extruded T-sections of 245 alloy, formed to 
conform to the shape of the panels and contain the 
receptacle part of a fastening stud, permitting 
removal of the cowl panels. 


6-27. NEGLIGIBLE DAMAGE. (See figure 6-4.) 
Negligible damage is that damage which can be 
permitted to exist as is, or be corrected by a sim- 
ple procedure, such as the removal of a dent or 
small damaged area, and stop-drilling cracks, 
without placing restrictions on flight. Refer to 
Section VIII for information on negligible dam- 
age to extrusions. 

6-28. DAMAGE REPAIRABLE BY PATCHING. 
Damage to the cowl panels, that exceeds the spe- 
cified negligible damage limits, may be repaired 
as shown in figure 6-11. See Appendix II, figures 
B-1 through B-3 for typical repairs to the panel, 
formed angles, and extruded supports. 


6-29. DAMAGE REPAIRABLE BY INSER- 
TION. Damage to the cowl panels, that exceeds 
the specified negligible limits, may be repaired as 
shown in figure 6-11. See Appendix II, figures B-1 
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NOMENCLA TURE 


FAN AND HUB ASSEMBLY WITH ADAPTER 
INNER SHROUD ANGLE 

ENGINE SHROUD SEAL RING 

STATOR AND SUPPORT BULKHEAD 
ASSEMBLY 

COWL PANEL 

ENGINE OIL COOLER DUCT ASSEMBLY 
ENGINE OIL COOLER FLEXIBLE DUCT 
ENGINE OIL COOLER DUCT ADAPTER 
CARBURETOR AIR DUCT 

CARBURETOR AIR DUCT 

TRANSMISSION OIL COOLER DUCT 
COWL SUPPORT 

BULKHEAD SEAL CURTAIN, STA 423,97 


NICKS AND SCRATCHES NOT EXCEEDING 0.040 IN 
DEPTH AFTER BURNISHING ARE PERMITTED PRO- 
VIDED THEY CLEAR BOLTS BY AT LEAST 0.750. 
REFER TO SHEET 2 OF THIS FIGURE FOR SPEC- 
IFIC NEGLIGIBLE DAMAGE LIMITATIONS FOR FAN 


AND HUB ASSEMBLY WITH ADAPTER 


THE DISTANCES BETWEEN THE TRIMMED EDGES 
OF ANY TWO HOLES MUST BE AT LEAST TEN 
TIMES THE DIAMETER OF THE LARGER HOLE 

FOR NEGLIGIBLE 
DAMAGE INFORMATION ON FORMED SECTIONS 


SEE FIGURES 4-80 AND 4-81 


AND INTERNAL WEBS, 


THE FACE OF STATOR MOUNTING RING ON THE 
STATOR AND SUPPORT BULKHEAD ASSEMBLY (4) 
MUST BE IN A PLANE NINETY DEGREES (+0. 020) 


TO CENTERLINE OF ENGINE 


GAP BETWEEN FAN BLADES AND INNER SHROUD h 
ANGLE TO BE A MIN OF 0.065 AND A MAX OF 


0.115 


GAP BETWEEN BACK OF FAN AND STATOR SUP- Je 


PORT TO BE 0.190 +0, 030 


Figure 6-4. Cooling System Negligible 


T.O. 1H-21-3 


ALLOWABLE HOLES 


NO HOLES 0.500 IN, DIA, 
PERMITTED | HOLES PERMITTED 


NO'S 6, 7, 8, NO'S 2, 3, 4, 5 
95 10211, 12; 
13 


REFER TO 
NOTE A, 


REFER TO NOTES 


INSIDE DIAMETER OF THE INNER SHROUD ANGLE 


G. 
(2) TO BE 40.00. DIAMETER TO RE CONCENTRIC 
+0.010 T.I.R. ABOUT CENTER POINT OF DRIVE 
SHAFT 

H, INSIDE DIAMETER OF THE SUPPORT BULKHEAD 


TO BE 22,50 «0.030. TIGHTEN TURN BUCKLES TO 
A TORQUE OF 20-25 LB-IN, AND LOCKWIRE IN 
ACCORDANCE WITH SPEC AND10482 

REFER TO PARAGRAPHS 6-5 THROUGH 6-10 FOR 
NEGLIGIBLE DAMAGE LIMITATIONS ON THE FAN 
AND HUB ASSEMBLY 

ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS 
OTHERWISE NOTED 


Damage—H-21 (Sheet 1 of 2) 
Changed 15 December 1958 
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AXIS OF ROTA TION. 
REFER TO NOTE B. 


FACE OF HUB. 
REFER TO NOTE A, 


BLADES, REFER 
TO NOTE Е, 


CORE OF HUB: 
REFER TO NOTE С. 


Notes 


A. SURFACE MUST BE PARALLEL TO A COMMON 
PLANE NORMAL TO THE 4.875 BORE WITHIN 
0.002 TOTAL INDICATOR READING 

B. FAN MUST BE CONCENTRIC ABOUT AXIS OF RO- 
TATION WITHIN 0.060 TOTAL INDICATOR READ- 
ING, FAN TRACKED NORMAL TO AXIS OF RO- 
TATION WITHIN 0.060 TOTAL INDICATOR READ- 
ING, TAKEN AT BLADE ROOT, WHEN ASSEMBLED 
ON HUB 

C. THE BEARING CONTACTS ON THE TAPERED CONE 
SEATS MUST BE EVENLY DISTRIBUTED AND 
COVER NOT LESS THAN 75 PER CENT OF THE 
DESIGNED BEARING AREA 

D. ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS 
OTHERWISE NOTED 

E, FOR INFORMATION ON ALLOWABLE REPAIR OF 
BLADES FOR THE FAN AND HUB ASSEMBLY, PART 
NUMBER 22D3076-17 AND -23, REFER TO 1.0, 
1HA2-5-3-13, TECHNICAL MANUAL OVERHAUL IN- 
STRUCTIONS WITH PARTS BREAKDOWN 


Figure 6-4. Cooling System Negligible Damage—H-21 (Sheet 2 of 2) 
Changed 15 March 1960 361 
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PERMITTED 


NOT, 8, 9, 
Tor Wis Шоу 13, 
14, 15 


REFER TO NOTE 
A. 


NOMENCLATURE 


BULKHEAD SEAL CURTAIN STA 423.97 
FAN AND HUB ASSEMBLY WITH ADAPTER 
INNER SHROUD ANGLE 

ENGINE SHROUD SEAL RING 

STATOR AND SUPPORT BULKHEAD ASSEMBLY 
COWL PANEL 

ENGINE OIL COOLER DUCT ASSEMBLY 
ENGINE OIL COOLER FLEXIBLE DUCT 
ENGINE OIL COOLER DUCT ADAPTER 

COWL SUPPORT 

TRANSMISSION OIL COOLER FLEXIBLE DUCT 
CARBURETOR AIR FWD DUCT 

CARBURETOR AIR AFT DUCT 

CARBURETOR AIR FILTER DUCT 
CARBURETOR AIR DUCT 


ALLOWABLE HOLES 
SE 


0.500 DIA HOLES 
PERMITTED 


NO, HOLES 


NO.-3,.4, 5,56 


REFER TO NOTES 
A, AND B, 


Notes 


NICKS AND SCRATCHES NOT EXCEEDING 0,040 IN 
DEPTH AFTER BURNISHING ARE PERMITTED PRO- 
VIDED THEY CLEAR BOLTS BY 0.750. SEE SHEET 
2 OF FIGURE 6-4 FOR NEGLIGIBLE DAMAGE 
LIMITATIONS ON THE FAN AND HUB ASSEMBLY 
WITH ADAPTER 

THE DISTANCES BETWEEN THE TRIMMED EDGES 
OF ANY TWO HOLES MUST BE AT LEAST TEN 
TIMES THE DIAMETER OF THE LARGER HOLE 
SEE FIGURES 4-80 AND 4-81 FOR NEGLIGIBLE 
DAMAGE INFORMATION ON FORMED SECTIONS 
AND INTERNAL WEBS 

THE FACE OF STATOR MOUNTING RING ON THE 
STATOR AND SUPPORT BULKHEAD ASSEMBLY (4) 
MUST BE IN A PLANE NINETY DEGREES (+0. 020) 
TO CENTERLINE OF ENGINE 

GAP BETWEEN FAN BLADES AND INNER SHROUD 
ANGLE TO BE A MIN OF 0.065 AND A MAX OF 
|02215. 


Т.О. 1Н-21-3 


GAP BETWEEN BACK OF ҒАМ AND STATOR SUP- 
PORT TO BE 0.190 +0. 030 
INSIDE DIAMETER OF THE INNER SHROUD ANGLE 


(2) TO BE 40.00. DIAMETER TO BE CONCENTRIC 
20,010 T.I.R. ABOUT CENTER POINT OF DRIVE 
SHAFT 

INSIDE DIAMETER OF THE SUPPORT BULKHEAD 
TO BE 22.50 +0.030. TIGHTEN TURNBUCKLES TO 
A TORQUE OF 20-25 LB-IN, AND LOCKWIRE ІМ 
ACCORDANCE WITH SPEC AND10482 


ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS 
OTHERWISE NOTED 


Figure 6-5. Cooling System Negligible Damage—H-21A, H-21B, H-21C 
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STATOR AND COWLING 
SUPPORT 


40.0 DIA 
(REFER TO 
NOTE B.) 


COWLING SUPPORT 


сте 


2.719 


MODIFIED EX- 
TRUSION (A1COA 
DIE NO, 15281) 


FWD FACE 
OF ROCKER 


We BOX (REF) 


15,02 


0, 438 


ОҒ —- 
ENGINE 
(REF) 


А. ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS 
OTHERWISE NOTED 

B, INSIDE DIAMETER OF THE INNER SHROUD TO BE 
CONCENTRIC WITHIN PLUS OR MINUS 0.010 TOTAL 
INDICATED READING ABOUT CENTER POINT OF 
THE DRIVE SHAFT 

C. FACE OF THE STATOR MOUNTING RING MUST BE 
IN A PLANE 90? TO THE HORIZONTAL CENTERLINE 


1 
merece 


ОҒ ENGINE | 
I 
FAN BLADE 27 | 


(REF) 


D, 


Section VI 


DETAIL A 


Ч, OF FAN 


(REF) 


= 


= 0.19 + 0.030 


G, OF CYLINDER 
(REF) 


ENGINE FAN 
(REFER TO NOTE E.) 


AFT FACE 
OF ROCKER 
BOX (REF) 


OF THE ENGINE WITHIN + 0.020 

TOLERANCES, EXCEPT AS NOTED SHOULD BE AS 
FOLLOWS: TWO PLACE DECIMALS — x 0.030, 
THREE PLACE DECIMALS — + 0.010. DEGREES + 30' 
FOR INFORMATION ON TRACK AND CONCENTRI- 
CITY OF FAN AND HUB ASSEMBLY, PART NO. 
22D3076-17 AND -23, REFER TO THE APPLICABLE 
OVERHAUL INSTRUCTIONS WITH PARTS BREAK- 
DOWN 


Figure 6-6. Cooling System Alignment 


Changed 15 December 1958 
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REPAIR FOR IRREGULAR TEARS 
(REFER TO NOTES C. E. AND F.) 
SS EE 


REINFORCEMENT 
REFER TO NOTE E. 


THREE ROWS OF PARALLEL 
STITCHING, ROW DISTANCE 
—0.1875 


CROSS-STITCH DAMAGED 
AREA. ROW DISTANCE 
—0.1875 


Notes 


A. THESE REPAIRS ARE APPLICABLE 
ONLY TO BULKHEAD SEAL CUR- 
TAINS MADE FROM NO. SC-1225 
RUBBER-COATED FABRIC (ST 
CLAIR RUBBER CO ). THE REPAIRS 
ARE LIMITED TO ONE TEAR OR 
RIP IN A STRAIGHT LINE WITH A 
MAX LENGTH OF 6.0, OR ONE 
IRREGULAR TEAR, RIP, OR PUNC- 
TURE HOLE, WITH A MAX LENGTH 
OF 4.0 ON ANY ONE SIDE, OR 
NOT MORE THAN 4.0 DIA PER 
CURTAIN ASSEMBLY 


REPAIR FOR STRAIGHT TEARS 
(REFER TO NOTES C. E. AND Е.) 
тта артрита = maarmauss=samaesonmsasa 


CROSS-STITCH DAMAGED 
AREA. ROW DISTANCE 
—0.1875 


—0.1875 


STITCHING. ROW DISTANCE —0.1875 
-0,1875 


REINFORCEMENT 
REFER TO NOTE E. 


CROSS-STITCH DAMAGED. 
AREA. ROW DISTANCE 


THREE ROWS OF PARALLEL 
THREE ROWS OF PARALLEL STITCHING. ROW DISTANCE 


Notes 


. ALL DIMENSIONS ARE SHOWN IN 


INCHES UNLESS OTHERWISE NOTED 


. WHEN NO PORTION OF THE TEAR 


IS LESS THAN 2.0 FROM ANY 
EDGE OR SEAM,REPAIR DAMAGE 
BY CUTTING AWAY ALL LOOSE 
STRANDS, AND SEWING A REIN- 
FORCEMENT TO THE REVERSE 
SIDE OF THE CURTAIN 


. WHEN THE DAMAGED AREA IS 


WITHIN 2.0 OF ANY EDGE OR 
SEAM AND ADJACENT TO AN EYE- 
LET, REPAIR DAMAGE BY CUTTING 
AWAY ALL LOOSE STRANDS AND 
SEWING AN OVERLAPPING REIN- 
FORCEMENT TO THE CURTAIN, 
REINSTALLING THE EYELET AND 
WASHER 


. REINFORCEMENT TO BE MADE OF 


NO.SC-1225 RUBBER-COATED FAB- 
RIC ( ST CLAIR RUBBER CO ) AND 
OF A SIZE LARGE ENOUGH TO EX- 
TEND 10 FROM EDGES OF 
TRIMMED HOLE AND OR EYELET 


. SEW REINFORCEMENT TO CURTAIN 


ASSEMBLY WITH THREE PARALLEL 
ROWS OF STITCHING SPACED AT 
0.1875 AROUND EACH SIDE, 
CROSS-STITCH THE DAMAGED AREA 
WITH PARALLEL ROWS OF STITCH- 
ING SPACED AT 0.1875 ALL 
SEWING TO BE IN ACCORDANCE 
WITH FEDERAL SPEC. DDD-S-751. 
SEW TYPE-401 STITCH WITH EIGHT 
STITCHES PER IN., USING NO. 16 
FOUR- CORD COTTON THREAD, 
TYPE-IB3, MATCHING SILK-GLAZED 
FINISH, BLACK, LEFT TWIST 


REPAIR FOR TEARS ADJACENT TO EYELET 
(REFER TO NOTES D.E.AND F.) 


REINFORCEMENT ,-7 
REFER TO NOTE E. 


Figure 6-7. Bulkhead Seal Curtain Repairs 
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SECTIONAL ANGLES 


At ME es Angles 
0 96930! 
10 97930! 
20 101930! 
30 108930" 
40 1129 
50 1139 
60 116°45' 
70 1239 
80 1339 
90 1459 
100 1589 
110 169930! 
120 1795 
130 186945" 
140 1929 
150 196915! 
160 1999 
170 200930" 
180 2019 


Notes 


DIP PARTS IN CHROMIC ACID IN AC- 
CORDANCE WITH SPEC  MIL-S-5002. 
APPLY ZINC- CHROMATE PRIMER, 
SPEC MIL-P-6889 IN ACCORDANCE 
WITH SPEC MIL -P -6808 

PARTS TO BE ANODIZED IN ACCORD- 
ANCE WITH SPEC AA-QQ-A-696 AND 
FINISHED BY APPLYING TWO COATS 
OF ZINC-CHROMATE PRIMER, SPEC 
MIL -P -6889 

ALL DIMENSIONS ARE SHOWN IN IN- 
CHES UNLESS OTHERWISE NOTED 
FOR GENERAL REPAIR NOTES REFER 
TO SECTION I 


` Section VI 


REFER TO SECTIONAL ANGLE 
TABLE FOR PROPER ANGLE 
OF RING REPLACEMENT 


2 


AN470AD5—MIN 6 
RIVETS EACH SIDE 

OF DAMAGE. 

MAX PITCH—0.750 
ROW DISTANCE—0.500 


Repair Parts 


1. RING REPLACEMENT —0, 040** 
2. RING REINFORCEMENT —0, 051** 
** 24 S-T ALCLAD ALUMINUM 


Figure 6-8. Engine Shroud Seal Ring Repairs 
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Section МІ: 


(INNER AND OUTER SHROUD ANGLES, 


366 


STATOR ASSEMBLY 


STATOR MOUNTING RING, AND 
STATOR BLADES) 


Notes 


DIP PARTS IN CHROMIC ACID IN AC- 
CORDANCE WITH SPEC MIL -S-5002. 
APPLY  ZINC-CHROMATE PRIMER, 
SPEC MIL-P-6889 IN ACCORDANCE 
WITH SPEC MIL -P -6808 

PARTS TO BE ANODIZED IN ACCORD- 
ANCE WITH SPEC AA-QQ-A-696 AND 
FINISHED BY APPLYING TWO COATS 
OF ZINC-CHROMATE PRIMER, SPEC 
MIL -P -6889 

SHOP HEADS OF RIVETS MUST BE ON 
FAR SIDE OF FAN 

ALL DIMENSIONS ARE SHOWN IN IN- 
CHES UNLESS OTHERWISE NOTED 


FOR ALIGNMENT IN-——| 
FORMATION REFER 

TO NOTES D.,E., ANDG. 
ON FIGURE 6-6 


AN470AD6—MIN 9 
RIVETS EACH SIDE 

OF DAMAGE EXCLUD- 
ING BLADE RIVETS, 
MAX PITCH —0. 625 
ROW DISTANCE —0. 625 
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Repair Parts 


OUTER SHROUD REINFORCEMENT 0,072 e 
. MOUNTING RING REPLACEMENT —0, 064 жж 
MOUNTING RING REINFORCEMENT —0, 072 V 
BLADE REPLACEMENT —0, 051 жж 
. INNER SHROUD REINFORCEMENT —0,0720 
** 24S-T ALCLAD ALUMINUM 

9 61S-T ALCLAD ALUMINUM 

V SAE 4130 NORMALIZED STEEL 


л br 


FITS UNDER INNER 
SHROUD ANGLE 


AN470AD5—MIN 13 RIVETS 
EACH SIDE OF DAMAGE 
EXCLUDING BLADE RIVETS, 
MAX PITCH—0, 625 

ROW DISTANCE —0, 625 
REFER TO NOTE C. 
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through B-3 for typical repairs to the panel, 
formed angles, and extruded supports. 


6-30. DAMAGE NECESSITATING REPLACE- 
MENT. Damage beyond repair, such as the loss 
of a major portion of a panel or support, necessi- 
tates replacement of the complete part. 


6-31. COWL PANELS AND SUPPORTS. 
H-21B, H-21C 


6-32. TYPE OF CONSTRUCTION. (See figure 
6-3.) The seven cowl panel assemblies enclosing 
the engine are attached to supports, the front ends 
of ‘which are bolted to the stator tie plates and the 
aft ends of which are bolted to brackets which in 
turn bolt to the top of the engine cylinders. A 
typical panel consists of 3-ply laminated, plastic- 
impregnated Fiberglas. The outer chord of each 
panel is strengthened by a gradual increase in the 
number of plies. Cork-rubber, or extruded rubber. 
seals are cemented to the underside of the panel 
along each of the four edges. Each panel contains 
six Camloc fasteners. The area of the panel con- 
taining the fasteners is reinforced by an increase 
in the number of laminations of Fiberglas around 
a reinforcement of corrosion-resistant steel. The 
supports are extruded T-sections of 2024-T4 alloy, 
conforming to the shape of the panels, and con- 
tain the receptacle part of the Camloc fasteners. 
The laminated, plastic-impregnated Fiberglas 
cowl panels may be adapted for use on the H-21 
and H-21A model helicopters by eliminating the 
middle Camloc fastener along each side. 


6-33. NEGLIGIBLE DAMAGE. (See figure 6-5.) 
Negligible damage is that damage or distortion 
which can be permitted to exist as is, or can be 
corrected by a simple procedure, such as stop- 
drilling cracks or the removal of small dents and 
damaged areas without placing restriction on 
flight. Slight voids or small wrinkles not affecting 
an area of more than five per cent of any one cowl 
panel is considered negligible damage. For typical 
negligible damage limits to the T-section supports, 
see figure 8-2. 

6-34. DAMAGE REPAIRABLE BY PATCHING. 
Damage to the panels more extensive than that 
classified as negligible of a type affecting one or 
more laminations, but not completely through, 
may be repaired as shown in Appendix II, figure 
B-4. Damage to the supports more extensive than 
that classified as negligible may be repaired as 
shown in Appendix II, figure B-2. 

6-35. DAMAGE REPAIRABLE BY INSER- 
TION. Damage to the cowl panels of a type com- 
pletely through all laminations may be repaired 
as shown in Appendix II, figure B-4. Complete 
damage to the supports may be repaired as shown 
in Appendix II, figure B-2. 
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6-36. DAMAGE REPAIRABLE BY REPLACE- 
MENT. Extensive damage such as the loss of a 
major portion of a panel or a support, that cannot 
be repaired in aecordance with the preceding 
paragraph, necessitates replacement in whole or 
in part. For extrusion replacement information 
see figure 8-1. 


6-37. BULKHEAD SEAL CURTAIN. 


6-38. TYPE OF CONSTRUCTION. (See figures 
6-2 and 6-3.) The bulkhead seal curtain consists 


. of four sections of a glass-coated fabric. The outer 


sections are attached to the skin stiffeners and 
body structure at station 423.970. The inner edges 
are attached to the engine front seal ring and to 
adjacent section edges. 


6-39. NEGLIGIBLE DAMAGE. Not applicable. 
Any damage to the seal curtain should be repaired 
as described in the following paragraphs. 


6-40. DAMAGE REPAIRABLE BY PATCHING. 
Damage to the bulkhead seal curtain with the 
exception of damaged fasteners should be repaired 
as described in the paragraphs following and as 
shown in figure 6-7. 


6-41. LIMITED REPAIRS BY PATCHING. Re- 
pairs by patching to the bulkhead seal curtain 
are applicable only under the following limita- 
tions: one rip or tear in a straight line not over 
six inches long may be repaired in any one curtain 
assembly; one irregular rip, tear, or punctured 
hole not over four inches long on any one side or 
over four inches in diameter may be repaired in 
any one curtain assembly. 
6-42. MATERIAL REQUIRED. This list in- 
cludes the materials to repair the bulkhead seal 
curtain. 
Fabric 
Thread 


Rubber-coated, SCU-No. SC-1225 
Cotton, type IB3, 4 cord, No. 16, match- 
ing silk glazed finish, black, left- 
twist 
6-48. EQUIPMENT REQUIRED. This list in- 
cludes the equipment to repair the bulkhead seal 
curtain. 
Machine Sewing 
Scissors 4 in. blades 


6-44. REPAIR PROCEDURE. The following 
paragraphs contain specific types of repair. 

6-45. When no portion of the tear, rip, or hole 
is less than two inches from any edge of a cur- 
tain, repair as follows: 

a. Cut away all loose fabric strands and edges 
along the length of the tear, rip, or punctured 
hole, leaving a square or rectangular-shaped 
opening. 

b. Prepare a patch of fabric by cutting to a 
size large enough to extend one inch beyond the 
edges of the trimmed hole in all directions. 
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Repair Parts FOR ALIGNMENT INFORMATION: 
REFER TO NOTES F. AND H, 

1, FILLER —0.051@ ON FIGURE 6-4 
2. BULKHEAD REINFORCEMENT —0.064 6 
@61S-T ALCLAD ALUMINUM 


MODEL I AN470AD6—MIN 22 


RIVETS EACH SIDE 
OF DAMAGE, 

MAX PITCH —0, 750 
ROW DISTANCE —0, 625 


MODELS H-21A, H-21B & H-21C 


Notes 


A, FOR GENERAL REPAIR NOTES RE- 
FER TO SECTION I 

B, SEE APPENDIX II, FIGURES В-1 
AND B-3 FOR TYPICAL REPAIRS 

C. ALL DIMENSIONS ARE SHOWN IN 
INCHES UNLESS OTHER WISE NOT ED 


Figure 6-10. Support Bulkhead Assembly Repairs—H-21 
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c. Position patch over hole, leaving an equal 
amount of overlap on all sides and on the aft side 
of the curtain. 


d. Attach patch to curtain by machine sewing 
three parallel rows of stitches on each side of the 
trimmed hole and through patch and curtain. 
Rows of stitching should be spaced not less than 
0.125 inches and not greater than 0.1875 inches 
apart. 


e. Cross stitch through edges of trimmed hole 
and patch by machine sewing the required rows 
of parallel stitches not less than 0.1875 inches 
apart. 

Note 


All sewing to be accomplished in accord- 
ance with Federal Spec DDD-S-751, 
using type 401 stitch, with not less than 
eight stitches per inch. 


6-46. When the damaged section is within two 
inches of any edge of a curtain and adjacent to a 
fastening eyelet, repair as follows: 


a. Cut away the damaged portion of the cur- 
tain, including the affected eyelet and washer. Re- 
move any loose fabric strands, and trim the cut 
out to leave a square or rectangular hole. 


b. Prepare a patch of fabric by cutting to a 
size large enough to contain the eyelet, extend at 
least one inch beyond each side of the eyelet, one 
inch beyond the edges of the trimmed hole in 
three directions, and long enough to wrap around 
the outer edge of the curtain and cover the same 
area on the opposite side. 


c. Attach patch to curtain by machine sewing 
three parallel rows of stitches on each side of the 
trimmed hole and through patch and curtain. 
Rows of stitching shoüld be spaced not less than 
0.125 inch and not greater than 0.1875 inch apart. 

d. Cross stitch through edges of trimmed hole 
and patch by machine sewing required rows of 
parallel stitches not less than 0.1875 inch apart. 


Note 


All sewing to be accomplished in ac- 
cordance with Federal Spec DDD-S-751, 
using type 401 stitch, with not less than 
eight stitches per inch. 


e. Reinstall the eyelet and washer through the 
double thickness of the patch. 


6-47. DAMAGE REPAIRABLE BY INSER- 
TION. Not applicable. 


6-48. DAMAGE NECESSITATING REPLACE- 
MENT. Damage to any one of the four sections 
of the seal curtain, resulting in the loss of a major 
portion of a section, necessitates replacement. Any 
number of repairs may be made by patching, pro- 
vided the curtain section retains the property of 
flexing and has the required amount of slack to 
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prevent further damage which may result from 
engine vibration. 


6-49. DUCTS. H-21, H-21A 


6-50. GENERAL. The cooling system contains 
three ducts: the transmission and carburetor air 
duct assembly, the carburetor air duct assembly, 
and the engine oil cooler duct assembly. 


6-51. TYPE OF CONSTRUCTION. (See figure 
6-2.) The type of construction and materials 
used in the ducting of the cooling system are as 
follows: 

a. The transmission and carburetor air duct 
assembly is a divided duct and consists of a 
formed adapter plate made of 24S alloy, a metal 
duct and a flexible duct. The metal duct riveted 
to the aft section of the adapter is made of 24S 
alloy and is designed to carry air to the engine 
carburetor. The flexible pleated duct made of 
laminated, plastic-impregnated Fiberglas and re- 
inforced with strips of 24S alloy at the duct ends, 
is riveted to the aft section of the adapter. The 
flexible duct carries air to the transmission oil 
cooler. 

b. The carburetor air duct assembly is attached 
to the metal duct on the transmission and carbu- 
retor air duct assembly. The duct is a riveted as- 
sembly having a top skin, a bottom skin, and two 
side skins of 248 alloy. Brackets of 24S alloy are 
riveted to each side of the duct, and a flange of 24S 
alloy is riveted to each end of the duct. The bottom 
end of the duct is bolted to the carburetor. 

c. The engine oil cooler duct assembly consists 
of a forward riveted section, a flexible mid section, 
and a riveted aft adapter. The forward section, 
which serves as the lower removable engine cowl- 
ing panel, has a bottom and side skin of 24S alloy 
riveted together and to flanges of 24S alloy. The 
flexible mid section is a pleated unit made of 
Fiberglas fabric, with a formed flange and an 
internal reinforcing strip of 24S alloy riveted to 
the forward end. The aft end is riveted to the 
adapter, which is a formed flange of 248 alloy. 


6-52. NEGLIGIBLE DAMAGE. (See figure 6-5.) 
Negligible damage is that damage which can be 
permitted to exist as is, or be corrected by a sim- 
ple procedure such as removing nicks and dents 
from the metal parts of the ducting without plac- 
ing restrictions on flight. See figure 4-81 for ad- 
ditional information on negligible damage to 
formed sections. 


Note 


This paragraph is not applicable to the 
flexible parts of the ducting. 


6-53. DAMAGE REPAIRABLE BY PATCHING. 
Damage to the metal parts of the oil cooler ducts, 
that exceeds the specified negligible damage limits, 
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may be repaired as shown in Appendix II, figures 
B-1 and B-3. Damage to the two welded sections 


of the carburetor air duct may be repaired by ` 


welding in accordance with Navy Bureau of Aero- 
nauties Specification PW-2, and by methods de- 
scribed in the General Manual for Structural 
Repair, T.O. 1-1A-1, Section III, provided that 
equipment is available for aging of the repaired 
section in accordance with Specification AN-QQ- 
H-186. 


Note 


The mounting face of the duct flange 
must be flat and in the same plane after 
welding within plus or minus 0.020 inch. 
The repaired section must show a hard- 
ness test, equivalent to a T6 condition 
(42,000 psi) except near welds, after 
aging. Refer to the General Manual for 
Structural Repair, T.O. 1-1A-1, Section 
V, for information on heat treatment of 
aluminum alloys. 


6-53A. PATCH REPAIRS—FLEXIBLE DUCTS. 
The repairs described in the following para- 
graphs are applicable to duct assemblies, Part No. 
22P3073-1, 22P6013-1, and 42P5003-1. These re- 
pairs are for cracks, abrasions, and punctures, and 
are limited to cracks not exceeding a length of six 
inches, and trimmed holes not exceeding a diam- 
eter of one inch. 

6-53B. MATERIAL REQUIRED. This list in- 
cludes the material to clean and repair the duct 
assemblies. 


Naphtha 
Cement 


Federal Specification TT-N-97 
General purpose, Military Specifica- 
tion MIL-C-4003 
Cloth Coated Fiberglas, Neoprene impreg- 
nated, No. 162, USR (79841). 
Used for patching black neoprene 
duct fabric 
Cloth Fibrous glass—Military Specification 
MIL-Y-1140. Used for patching 
ducts with brown impregnation 
Cotton, type IB3, 4-cord, ticket No. 
16, matching silk-glazed finish, left- 
twist 


6-53C. EQUIPMENT REQUIRED. This list in- 
cludes the equipment to clean and repair the duct 
assemblies. 


Thread 


Cloth Lint-free, commercial 
Brush Flat, 2 in. width 
Machine Sewing 

Scissors 6 in. length 


6-53D. REPAIR PROCEDURE. Clean and re- 
pair the duct assemblies as follows: 


a. Clean the duct in the area to be repaired with 
a cloth moistened with naphtha, to remove grease 
and dirt. 

b. Cut patch of the applicable cloth to a size 
which will permit a 0.50-inch underlap or fold on 
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all edges of the patch, when repairs are made to 
ducts with the brown impregnation. 

c. Cut patch of the applicable cloth to a size 
which will permit a single row of thread stitching 
around each side of patch. 

d. Clean patch with a cloth moistened with 
naphtha. 

e. Apply cement to the faying surfaces of the 
duct and patch. 

f. Position patch on external surface of duct. 

g. Sew a single row of stitching around each 
side of the patch, when repairs are made to the 
black neoprene duct fabric. 


h. Underlap or fold a minimum of 0.50-inch on 
all edges of patch and sew a single row of stitching 
through the folded area, around each side of patch, 
when repairs are made to ducts with the brown 
impregnation. 

i. Apply one coat of cement to the top surface 
of the patch when repairs are made to ducts with 
the brown impregnation. 


6-54. DAMAGE REPAIRABLE BY INSER- 
TION. Damage to the metal parts of the oil 
cooler duct, that exceeds the specified negligible 
damage limits, may be repaired as shown in Ap- 
pendix II, figures B-1 and B-3. Refer to paragraph 
6-53 for information on repairs to the carburetor 
air ducts by welding. 


6-55. DAMAGE NECESSITATING REPLACE- 
MENT. Damage resulting in the loss of a major 
portion of a metal duct, or damage to the flexible 
ducts necessitates replacement. Failure to meet 
the dimensions shown in figure 6-5 for mounting 
flanges on all ducting necessitates replacement. 
Refer to the General Manual for Structural Re- 
pair, T.O. 1-1A-1, Section VIII, for information 
on replacement of the Camloc fasteners. Damage 
to the seals between the duct mounting flanges 
necessitates replacement as described in the fol- 
lowing paragraph. 


6-56. DUCTS. H-21B, H-21C 


6-57. GENERAL. The cooling system contains 
either a 5-duct or a 4-duct configuration each of 
which is described in subsequent paragraphs. 


6-58. ТҮРЕ OF CONSTRUCTION—5-DUCT 
CONFIGURATION. (See figure 6-3.) The 5-duct 
configuration consists of the transmission and 
carburetor air forward duct assembly, the trans- 
mission and carburetor air aft duct assembly, the 
carburetor air filter duct assembly, the carburetor 
air duct assembly and the engine oil cooler air 
duct assembly. The construction and materials of 
these ducts are as follows: 

a. The transmission and carburetor air for- 
ward duct assembly is a divided duct and consists 
of a formed adapter of 2024 aluminum alloy, a 
metal duct and a flexible pleated duct. The metal 
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duct, riveted to the aft section of the adapter, 
consists of two side plates and one front plate 
made from 2024 aluminum alloy. This por- 
tion of the duct is designed to carry air to the 
engine carburetor. The flexible pleated duct made 
of laminated, plastic-impregnated Fiberglas and 
reinforced with a strip of 2024 aluminum alloy at 
the mounting ends is riveted to the forward section 
of the adapter. The flexible duct carries air to the 
transmission oil cooler. 

b. The transmission and carburetor air aft duct 
assembly is riveted to the aft face of the trans- 
mission and carburetor air forward duct assem- 
bly, and consists of an adapter plate to which is 
riveted two ducts. Each duct contains two side 
plates and a top plate of 2024 aluminum alloy, re- 
inforced with clips and sealed with rubber extru- 
sions. The duct contains a door assembly which 
controls the quantity of filtered air entering from 
the carburetor air filter duct. 


c. The carburetor air filter duct is attached to 
one of the plates of the transmission and carbu- 
retor air aft duct assembly with Camloc fasteners. 
The duct is flexible and made of laminated, plas- 
tic-impregnated Fiberglas. Flanges of 2024 alumi- 
num alloy are riveted to each mounting end of the 
duct, and clips of 2024 aluminum alloy reinforce 
the flange at the corners. 

d. The carburetor air duct assembly consists 
of a rigid, laminated, plastic-impregnated Fiber- 
glas duct to which is riveted clips, seals, inserts, 
and fittings of corrosion-resistant steel. The duct 
is of 6-ply construction, with the areas of the 
mounting faces reinforced by 10-ply construction. 
The forward mounting face of the duct is bolted 
to the aft mounting face of the transmission and 
carburetor air aft duct assembly, and the aft 
mounting face of the duct is bolted to the carbu- 
retor. 

e. The engine oil cooler air duct assembly con- 
sists of two sections. The flexible duct section is 
made of laminated, plastic-impregnated Fiberglas, 
and reinforced at the ends with strips of 2024 
aluminum alloy. There are two rings or tubes in- 
side the duct to provide an added degree of resil- 
iency. The rigid laminated, plastic-impregnated 
Fiberglas duct section is a beaded and bonded 
assembly containing a forward duct and an aft 
duct. The major portion of the duct is 3-ply con- 
struction and, where added strength is required, 
the ducts are of 10-ply construction. The aft end 
of the rigid duct assembly is bolted to the flexible 
duct. 
6-58A. TYPE OF CONSTRUCTION—4-DUCT 
CONFIGURATION. (See figure 6-3.) The 4-duct 
configuration consists of the transmission oil 
cooler air duct, the air intake duct and scoop as- 
sembly, the mid air duct assembly with an elbow 
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and adapter, and the engine oil cooler air duct 
assembly. The construction and materials of these 
ducts are as follows: 

a. The transmission oil cooler air duct is a 
flexible duct and consists of gaskets, retainers, 
and adapters. The flexible portion of the duct is 
made of neoprene-coated cotton duck cloth. One 
end of the duct is attached to the transmission oil 
cooler and the other end is attached to the intake 
duct and scoop assembly. 


b. The air intake duct and scoop assembly con- 
tains a duct made of three plies of laminated, 
plastic-impregnated glass cloth, reinforced with 
additional plies in critical areas. The duct is at- 
tached to the transmission oil cooler duct and the 
mid duct at the air exit ends, and is mounted on 
the scoop assembly at the air inlet opening. The 
scoop assembly, made of laminated, plastic-im- 
pregnated glass cloth, serves as the upper engine 
cowl panel and directs air from the fan to the air 
intake duct. 


c. The mid air duct assembly with elbow and 
adapter directs air from the intake duct to the 
carburetor. The mid duct consists of a duct sub- 
assembly made of five plies of laminated, plastic- 
impregnated glass cloth. The aft end of the mid 
duct is attached to the elbow. The elbow is divided 
into left- and right-hand halves, each made of 
three plies of laminated, plastic-impregnated glass 
cloth, and reinforced with additional plies in criti- 
cal areas. The forward end of the elbow is at- 
tached to the mid duct, and the aft end is attached 
to the carburetor adapter. The carburetor adapter 
consists of a forward and an aft duct made of 
laminated, plastic-impregnated glass cloth. The 
aft duct contains doors which open to provide an 
alternate air source in the event the cold air filter 
becomes blocked. 


d. The engine oil cooler air duct assembly con- 
sists of two sections. The flexible duct section is 
made of laminated, plastic-impregnated glass cloth 
and reinforced at the end with strips of 2024-T4 
aluminum alloy. Two metal rings inside the duct 
provide an added degree of resiliency. The rigid 
laminated, plastic-impregnated glass cloth duct 
section contains the lower cowl panel and the 
engine oil cooler forward duct. The major portion 
of the duct is a 4-ply construction and, where 
added strength is required, the cowl panel and 
duct are of 10-ply construction. The aft end of 
the rigid duct assembly is bolted to the flexible 
duct. 


6-59. NEGLIGIBLE DAMAGE. (See figure 6-5.) 
Negligible damage to the metal ducts is that dam- 
age or distortion which can be permitted to exist 
as is, or can be corrected by a simple procedure 
such as the removal of nicks and dents, without 
placing restrictions on flight. Negligible damage 
to the laminated, plastic-impregnated Fiberglas 
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ducts is that damage which can be permitted to 
exist as is, such as distorted areas which do not 
affect the sealing qualities or interfere with mov- 
ing mechanical parts. No holes are permitted in 
| ducting. Holes should be temporarily repaired 
using doped fabric patches. 
6-60. DAMAGE REPAIRABLE BY PATCHING. 
Damage to the laminated, plastic-impregnated 
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glass cloth ducts more extensive than that classi- 
fied as negligible, or of a type through one or more 
laminations but not completely through all lamina- 
tions, may be repaired as shown in Appendix II, 
figure B-4. After repair is made, the duct shall be 
exposed to conditions which it will be subjected to 
in the helicopter. Engine oil, fuel, hydraulic fluid, 
or water shall have no deteriorating, wicking, or 
absorption affect on the repaired ducts, and the re- 
paired area must be air-tight. Care must be taken 
when making a repair to a specific area that other 
parts of the duct, primarily the mounting flanges, 
are not damaged or distorted. For typical repairs 
to formed parts see Appendix II, figure B-3. 


6-60A. PATCH REPAIRS—FLEXIBLE DUCTS. 
For information on the repair of cracks, abra- 
sions, and punctures applicable to duct assemblies, 
Part No. 22P3073-1, 22P6013-1, and 42P5003-1, 
refer to paragraphs 6-53A through 6-53D. 


6-61. DAMAGE REPAIRABLE BY INSER- 
TION. Damage to the laminated, plastic-impreg- 
Ы nated glass cloth ducts more extensive than that 
classified as negligible, and of a type through all 
laminations, may be repaired as shown in Appen- 
dix II, figure B-4. After repair is made the duct 
shall be exposed to conditions which it will be sub- 
jected to in'the helicopter. Engine oil, fuel, hy- 
draulic fluid, or water shall have no deteriorating, 
wicking, or absorbtion affect on the repaired ducts, 
and the repaired area must be air-tight. Care must 
be taken when making a repair to a specific area, 
that other parts of the duct, primarily the mount- 
ing flanges, are not damaged or distorted. For 
typical repairs to formed parts, see Appendix II, 
figure B-3. 


6-62. DAMAGE NECESSITATING REPLACE- 
MENT. Loss of a major portion of a duct or fail- 
ure of the repaired duct to qualify in accordance 
with the limitations in the preceding paragraphs, 
necessitates replacement of the duct. 
6-63. REPLACEMENT OF DUCT MOUNTING 
FLANGE SEAL. Prepare and install a new seal 
as described in the following paragraphs. 
6-64. MATERIAL REQUIRED. This list in- 
cludes the materials to replace the flange seal. 
Adelite sheet Grade 40-50 AP 


Sandpaper No. 400 grit 
Naphtha Spec MIL-N-15178 
Cement No. EC-711 MIM 


6-65. EQUIPMENT REQUIRED. This list in- 
cludes the equipment to replace the flange seal. 


Brush 2 in. wide 
Scissors 4 in. blades 


6-66. REPLACEMENT PROCEDURE. Prepare 
the replacement and faying surfaces, and apply 
the replacement flange seal as follows: 
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a. Cut a new seal from Adelite sheet having the 
same thickness and shape as the original. 

b. Buff the faying surface of the mounting 
flange with sandpaper. 

c. Clean sanded surface with naphtha. 

d. Apply a thin even coat of cement to each 
faying surface and allow to dry until cement is 
very tacky. 

e. Join faying surfaces of the mounting flange 
and seal, pressing firmly to insure contact at all 
points. 


6-67. PREVENTIVE MAINTENANCE— 
FLEXIBLE DUCTS. 


To reduce the possibility of wicking or absorp- 
tion of oils, fuel, and water, and to minimize dam- 
age to the folds of the ducts caused by chafing 
action, the exterior surfaces of the ducts should 
be treated as described in the following para- 
graphs. 


6-68. MATERIAL REQUIRED. This list in- 
cludes the material to treat the flexible ducts. 


Primer No. N-100-9 GACO 
Neoprene No. N-79 GACO 
Accelerator No. N-300-9 GACO 
Naphtha Spec MIL-N-15178 
Graphite Powdered, Commercial 


6-69. EQUIPMENT REQUIRED. This list in- 
cludes the equipment to prepare the surfaces and 
treat the flexible ducts. 


Brush 2 in. wide 

Paddle Wooden 

Spray equipment AR 

Cloths Lint-free, Commercial 


6-70. TREATMENT PROCEDURE. Treat the 
ducts as follows: 

a. Clean the surface with naphtha. 

b. Apply one coat of primer. 

c. Apply five coats of neoprene, mixed as speci- 
fied by the manufacturer with accelerator. Appli- 
cation may be made with brush or spray. 

d. Apply graphite to the exterior surfaces. 

e. Wipe off excess graphite with cloths. 


6-71. OIL COOLERS. 


6-72. TYPE OF CONSTRUCTION. (See figures 
6-2 and 6-3.) The cooling system contains two 
different oil coolers. One is the engine oil cooler, 
Part No. 8518498, and is manufactured by the 
Harrison Radiator Division of General Motors 
Corp. and the other is the transmission oil cooler, 
Part No. 8521992, manufactured by the Harrison 
Radiator Division of General Motors Corp. Both 
coolers are aluminum fin-type coolers. 

6-73. NEGLIGIBLE DAMAGE. Refer to the 
General Manual for Structural Repair, T.O. 1- 
1A-1, Section XV, for permissible negligible dam- 
age. 
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6-74. DAMAGE REPAIRABLE BY PATCHING. 
Refer to the General Manual for Structural Re- 
pair, T.O. 1-1A-1, Section XV, for acceptable 
methods of repairing oil coolers. 


6-75. DAMAGE REPAIRABLE BY INSER- 
TION. Refer to the General Manual for Struc- 
tural Repair, T.O. 1-1A-1, Section XV, for ac- 
ceptable methods of repairing oil coolers. 


6-76. DAMAGE NECESSITATING REPLACE- 
MENT. Damage to the oil cooler resulting in the 
loss of a major portion of the core, or failure to 
meet the test requirements after repairs, as de- 
scribed in the General Manual for Structural 
Repair, T.O. 1-1A-1, Section XV, necessitates re- 
placement of the complete unit. 


6-77. OIL COOLER SUPPORTS. 


6-78. TYPE OF CONSTRUCTION. (See figure 
6-1. The engine oil cooler support is a welded 
assembly of SAE 4130 steel tubing and sheet. End 
plates and support brackets are welded to the for- 
ward section to permit installation of the oil 
cooler, and half-clamps are welded to the top of 
the end plates and aft tubes to permit attachment 
to the engine mount. The cluster joints are rein- 
forced with gussets of SAE 4130 steel. 


6-79. The transmission oil cooler support (figure 
4-70) is an integral part of the upper aft longeron 
deck. See Appendix II, figure B-3, for typical re- 
pairs to the formed parts of the transmission oil 
cooler support. 


6-80. NEGLIGIBLE DAMAGE. (See figure 6-13.) 
Negligible damage is that damage which can be 
permitted to exist as is, or be corrected by a sim- 
ple procedure such as removing nicks, dents, and 
scratches, without placing restrictions on flight. 
Refer to notes and chart in figure 6-13 for infor- 
mation on allowable depth of nicks, dents, and 
scratches in the tubes, gussets, and fittings of the 
cooler support. 


6-81. For negligible damage information to the 
transmission oil cooler support refer to paragraph 
4-406. 


6-82. DAMAGE REPAIRABLE BY PATCHING. 
Damage to the oil cooler support, more extensive 
than that classified as negligible, may be repaired 
as shown in figure 6-15 or in the General Manual 
for Structural Repair, T.O. 1-1A-1, Section X. 


6-83. For damage repairable by patching to the 
transmission oil cooler support refer to paragraph 
4-407, 


6-84. DAMAGE REPAIRABLE BY INSER- 
TION. Complete or composite damage, as de- 
scribed in paragraphs 1-16 and 1-17, may be re- 
paired as shown in figure 6-15 or in the General 
Manual for Structural Repair, T.O. 1-1A-1, Sec- 
tion X. 
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6-85. For damage repairable by insertion to the 
transmission oil cooler support refer to paragraph 
4-408. 


6-86. DAMAGE NECESSITATING REPLACE- 
MENT. Damage beyond repair, such as the loss 
of a major portion of the cooler support, necessi- 
tates replacement. Refer to paragraph 1-6, Classi- 
fication of Damage, for additional information. 


6-87. For damage necessitating replacement to 
the transmission oil cooler support refer to para- 
graph 4-409. 


6-88. EXHAUST COLLECTOR SHROUD. 


6-89. TYPE OF CONSTRUCTION. (See figure 
6-1.) The shroud consists of an arrangement of 
half-stampings to which are spotwelded formed 
internal supports and doublers. The half-stamp- 
ings are joined by overlapping and clamping, and 
the ends of the joined sections are telescoped 
within adjacent joined stampings and held to- 
gether by clamps installed over formed stiffeners, 
spot welded to the ends of the stampings. The 
shroud is made entirely of No. 321 corrosion- 
resistant steel. 


6-90. NEGLIGIBLE DAMAGE. Negligible dam- 
age is that damage which can be corrected by a 
simple procedure such as removing dents without 
placing restrictions on flight. See figures 4-9 and 
4-80 for examples of negligible damage to the 
stampings and formed parts. Refer to the General 
Manual for Structural Repair, T.O. 1-1A-1, Sec- 
tion III, for information on the repair of loose 
spotwelds. 
Note 


Holes are not permitted in the exhaust 
collector shroud assembly. 


6-91. DAMAGE REPAIRABLE BY PATCHING. 
Damage to the exhaust collector ring shroud more 
extensive than that classified as negligible, may be 
repaired as shown in figure 6-12. For general in- 
formation on the repair of spotwelded structures, 
refer to the General Manual for Structural Repair, 
T.O. 1-1A-1, Section III. 


6-92. DAMAGE REPAIRABLE BY INSER- 
TION. Not applicable. 


6-93. DAMAGE NECESSITATING REPLACE- 
MENT. Damage resulting in the loss of a major 
portion of any pair of half-stampings, or failure 
to satisfactorily repair the shroud as shown in 
figure 6-12 or with the information contained 
in the General Manual for Structural Repair, 
T.O. 1-1A-1, Section III, necessitates replacement 
in whole or in part. 


6-94. ENGINE MOUNT. 
6-95. TYPE OF CONSTRUCTION. (See figure 
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Repair Parts 


SIDE ANGLE REINFORCEMENT —0, 040 ж 
REAR SEAL RERLACEMENT —0. 120 Т 
REAR ANGLE REINFORCEMENT —0, 040 ** 
PANEL REPLACEMENT —0, 020 ** 

SIDE SEAL REPLACEMENT —0,040 Т 
PANEL REINFORCEMENT —0, 032 ** 

жж 245-Т ALCLAD ALUMINUM 

T ADELITE 


AN470AD4 
MAX PITCH —0.625 
ROW DISTANCE —0. 625 


Section VI 


AN470AD4 
MAX РЇТСН--0, 625 
ROW DISTANCE —0, 500 


AN470AD4—MIN 4 
RIVETS ON OVERLAP 
MAX PITCH—0, 625 


A, ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS 


OTHERWISE NOTED 


B, FOR GENERAL REPAIR NOTES REFER TO SEC- 


TION I 


C. SEE APPENDIX I, 
TYPICAL REPAIRS 


FIGURES B-1 AND B-3 FOR 


Figure 6-11. Cowl Panel Repairs—H-21 
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DAMAGE REPAIRABLE BY SPOTWELDING 
ann serer EEE 


SPOTWELD, MIN 

2 ROWS EACH SIDE. 
PITCH—0.500 

ROW DISTANCE—0.312. 


Notes 


FOR GENERAL REPAIR NOTES REFER TO 
SECTION I 

SPOTWELDING MUST CONFORM TO SPEC 
MIL- W-6858 

REFER TO THE GENERAL MANUAL FOR 
STRUCTURAL REPAIR, Т.О. 1-1A-1, SEC- 
TION III FOR INFORMA TION ON SPOTWELD- 
ING CRES 

PEEN THE EDGES OF THE PATCH LIGHTLY 
AFTER WELDING TO ASSURE CONTACT 
WITH SHROUD 

ON HELICOPTERS EQUIPPED WITH RYAN 
EXHAUST COLLECTOR RING SHROUDS, 
PART NO, 60124, USE 0.019 THICK CRES 
FOR REPAIR PATCHES, USE 0.025 THICK 
CRES FOR REPAIR PATCHES ON SHROUDS, 
PART NO, 60500 

ALL DIMENSIONS ARE SHOWN IN INCHES 
UNLESS OTHERWISE NOTED 


MIN EDGE DISTANCE—0.165 


REFER TO NOTES 
D. AND Е. 


Repair Parts 


. SHROUD PATCH 9 

Ф CORROSION-RESISTANT STEEL 
TYPE 321, SPEC MIL-W-6721. 
REFER TO NOTE F. 


m 


DAMAGE CUT-OUT 
LIMITED TO 1.50 
SQUARE TO AVOID 
INTERFERENCE WITH 
BEADS 


CS 


е9 


Ny 


SPOTWELD. MIN 2 

ROWS EACH SIDE, 1 
PITCH—0. 500 

ROW DISTANCE —0. 312 

MIN EDGE DISTANCE —0. 165 


REFER TO NOTES 
D. AND E, 


Figure 6-12. Exhaust Collector Shroud Repairs (Sheet 1 of 2] 


Changed 15 March 1960 
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DAMAGE REPAIRABLE BY RIVETING 
p 


REFER TO 


NOTE = 


AN470MA- 4, 

PITCH—0, 650, 

ROW DISTANCE—0. 50. 
MIN EDGE DISTANCE— 
0,250 


DAMAGE CUT-OUT 
REFER TO NOTE B. 


Repair Parts 


m 
. 


SHROUD PATCH—0.025 ф 
ф CRES. TYPE 321. SPEC 
MIL-W-6721 


CRACKS, 
REFER TO 
NOTE D, 


DAMAGE CUT-OUT, 
REFER TO NOTE В. 


Notes 


A. ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS 
OTHERWISE NOTED 

B. SIZE OF CUTOUT TO BE LIMITED TO PREVENT 
INTERFERENCE WITH WELDING BEADS AND AD- 
JACENT COMPONENTS, SUCH AS CLAMPS, AND 
DISTORTION OF SHROUD, TRIM CORNERS OF CUT- 
OUT TO 0.250 MINIMUM RADIUS, DEBURR ALL 


EDGES 
C. SIZE OF PATCH TO BE 1.0 LARGER THAN CUT- 
OUT ON ALL SIDES, DEBURR ALL EDGES AN470M4-4, 
D. CRACKS NOT EXCEEDING 2.0 IN LENGTH OR PITCH—0, 650, 
VARYING 0.250 FROM A CENTERLINE DRAWN ROW DISTANCE—0. 50. Aa 
THROUGH THE CRACK EXTREMITIES MAY BE MIN EDGE DISTANCE— REFER TO 
STOP-DRILLED WITH A NUMBER OF 30 DRILL BIT, 0. 250 NOTE C. 


AS A TEMPORARY REPAIR 


Figure 6-12. Exhaust Collector Shroud Repairs (Sheet 2 of 2) 
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Notes 


NICKS AND SCRATCHES TO BE 

CLASSIFIED AS NEGLIGIBLE MUST нээ 
BE SMOOTHED OUT AND CLEAR RH ЭХ, 
BOLTS AND WELDS BY AT LEAST 

0.750. | 


DENTS AND BOWS ARE NOT TO 
BE CLASSIFIED AS NEGLIGIBLE, UN- 
LESS THEY ARE FREE OF CRACKS, 
ABRASIONS AND SCRATCHES. A 
TUBE MAY NOT HAVE MORE THAN 
ONE DENT. A BOWED TUBE MUST 
NOT BE SCRATCHED OR DENTED. 


C. 
D. 
2 
2: E. 


NEGLIGIBLE DAMAGE LIMITS 


Member 
Index No. 


Bows Dents 


эь AREA "A" 


Max Allowable Depth 


Scratches 
Refer to Note B. Refer to Note B. Refer to Note C. 


I. RING NONE 0.030 0.010 

2. GUSSETS — 0.030 0.040 REFER TO NOTE A. 

3. TUBES 0.125 0.040 0.010 

4. FITTINGS — 0.030 0.040 REFER TO NOTE A. 

5. LUGS REFER TO NOTE D. 0.030 0.040 REFER TO NOTE A. 
AREA "A" NONE NONE 


Section VI 


Notes 


SCRATCHES TO BE BURNISHED 
SMOOTH AND BURNISHING NOT TO 
EXCEED THE VALUE GIVEN FOR THE 
DEPTH OF A SCRATCH 


MOUNTING FACE OF ENGINE MOUNT- 
ING LUGS (5), MUST BE IN A COM- 
MON PLANE—90° TO CENTERLINE OF 
ENGINE WITHIN = 0.010 


ALL DIMENSIONS ARE SHOWN IN 
INCHES UNLESS OTHERWISE 
NOTED 


Figure 6-13. Engine Mount and Oil Cooler Support Negligible Damage 
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d 3.181 
"aas" RING 


| 


Notes 


ALL DIMENSIONS ARE SHOWN IN INCHES UN- 
LESS OTHERWISE NOTED 

EXTENSION LINES FOR DIMENSIONS ARE DRAWN 
THROUGH THE INTERSECTIONS OF TUBE AND 
FITTING CENTERLINES 

LIMITS ON DIMENSIONS UNLESS OTHERWISE 
NOTED ARE, +0.03 FOR TWO-PLACE DEC- 
IMALS, --0.010 FOR THREE-PLACE DECIMALS, 
AND = 30' FOR ALL ANGLES 


TABLE OF TUBE SIZES 


Index Wall Material 
No. Member OD Thickness Spec * 


| TUBE 1.250 0.065 MIL-T-6736 
2 TUBE 1.00 0.049 MIL-T-6736 
3 RING 2.00 0.083 MIL-T-6736 
4 TUBE 1.00 0.049 MIL-T-6736 
5 TUBE 1.50 0.058 MIL-T-6736 
1 — GUSSETS — 0.049-0.065 AN-QQ-S-685 
—  HOISTLUGS — 0.065 AN-QQ-S-685 
—  MOUNTLUGS — — AN-S-684 


FITTINGS — 0.095 
* ALL MATERIAL IS SAE 4130 STEEL 


AN-S-684 


REFERENCE 
2 LINE 
INDEX NUMBERS : 21°5'42" 
OF TUBES SHOWN -4--ф RING 
AND OPPOSITE 
WL -51.40 


Figure 6-14. Engine Mount Alignment 
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6-15.) The engine mount is a welded truss-type 
structure consisting of a mounting ring and sup- 
porting tubes. Mounting lugs are welded on the 
inner radius of the ring and hoisting lugs and at- 
tachment fittings are welded to the support tubes. 
The cluster joints are reinforced by gussets. The 
mount is constructed entirely of SAE. 4130 steel, 
consequently repairs can be made by welding. See 
figure 6-14 for a table listing the tube diameters 
and their wall thicknesses. 


6-96. NEGLIGIBLE DAMAGE. (See figure 6-13.) 
Negligible damage is that damage which can be 
permitted to exist as is, or be corrected by a simple 
procedure, such as the removal of bows, dents, and 
scratches, without placing restrictions on flight. 
Refer to the General Manual for Structural Re- 
pair, T.O. 1-1A-1, Section X, for information and 
procedures for the removal of smooth and sharp 
dents, bows, and scratches from steel tubing and 
sheet. 


6-97. DAMAGE REPAIRABLE BY PATCHING. 
Damage more extensive than that classified as neg- 
ligible may be repaired as shown in figure 6-15. 
All welding shall be done in accordance with Navy 
Bureau of Aeronautics Spec PW-7. Refer to the 
General Manual for Structural Repair, T.O. 1- 
1A-1, Section X, for information on the repair of 
steel tubing by welding and the internal treatment 
of tubing before and after repairs are made. All 
repairs must be normalized after completion. Re- 
fer to paragraph 1-22 for information on the 
steels and their heat treatment. See figure 6-14 for 
jig and alignment dimensions of the engine mount. 


6-98. DAMAGE REPAIRABLE BY INSER- 
TION. Damage more extensive than that classi- 
fied as negligible may be repaired as shown in 
figure 6-15. All welding shall be done in accord- 
ance with Navy Bureau of Aeronauties Spec PW- 
1. Refer to the General Manual for Structural Re- 
pair, T.O. 1-1A-1, Section X, for information on 
the repair of steel tubing by welding and the inter- 
nal treatment of tubing before and after repairs 
are made. All repairs must be normalized after 
welding. Refer to paragraph 1-22 for information 
on the steels and their heat treatment. See figure 
6-14 for alignment of the engine mount. 


6-99. DAMAGE NECESSITATING REPLACE- 
MENT. Damage resulting in the loss of a major 
portion of the engine mount or failure to maintain 
the tolerances as given in figures 6-13 and 6-14 ne- 
cessitates replacement of the complete assembly. 


6-100. OIL TANK. H-21, H-21A 


6-101. TYPE OF CONSTRUCTION. (See figure 
6-1.) The oil tank is a spot- and arc-welded, oval- 
shaped tank constructed of No. 321 corrosion-re- 
sistant steel, and contains baffles, a header assem- 
bly, and a lower saddle. The side skins are beaded 
and reinforced by strips. The ends of the tank are 
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dome-shaped and have flanged edges which are 
welded to the sides. A machined flange is welded 
to the lower edge of the saddle to permit installa- 
tion of a hopper assembly. 


6-102. NEGLIGIBLE DAMAGE. Negligible 
damage is that damage which can be corrected by 
a simple procedure, such as the removal of dents 
and scratches, without placing restrictions on 
flight. See figures 4-80 and 4-81 for information 
on allowable dents and scratches. Damage to the 
oil tank which could be caused by chafing action of 
the access step door against the oil tank may be 
prevented by cementing a patch of synthetic rub- 
ber, Spec MIL-R-6855, Class II, and of the follow- 
ing dimensions, 0.06 x 5.00 x 5.00 inches, to the 
affected area of the oil tank. 


Due to the extreme low temperatures 
which may be encountered and which 
would cause unequal rates of expansion 
in different metals, the tank is not repair- 
able by soldering. 


6-108. DAMAGE REPAIRABLE BY PATCH- 
ING. Damage more extensive than that classified 
as negligible may be repaired by the insertion of a 
new end, side, or baffle, and welding the joint. 
Welding shall be the metallic arc method, ob- 
serving the requirements of Navy Bureau of 
Aeronautics Spec PW-7, or seam welding and 
spotwelding in accordance with Spec MIL-W-6858. 
The tank shall meet the requirements of AAF 
Spec 28637 after repairs are made. Refer to the 
General Manual for Structural Repair. T.O. 1- 
1A-1, Section III, for information on welding and 
the repair of spotwelded structures. Refer to the 
General Manual for Structural Repair, T.O. 1-1A- 
1, Section XIV, for information on internal clean- 
ing after repairs, and to Spec MIL-S-5002 for 
pickling (passivating) treatments. 


6-104. DAMAGE REPAIRABLE BY INSER- 
TION. Complete or composite damage, as de- 
scribed in paragraphs 1-16 and 1-17 may be re- 
paired by the insertion of a new end, side, or baffle 
by welding. Welding shall be the metallic arc 
method (inert gas), observing the requirements 
of Navy Bureau of Aeronautics, Spec PW-7, or 
seam welding or spotwelding in accordance with 
Spec MIL-W-6858. The tank shall meet the re- 
quirement of AAF Spec 28637 after repairs are 
made. Refer to the General Manual for Structural 
Repair T.O. 1-1A-1, Section III, for information 
on welding and the repair of spotwelded struc- 
tures. Refer to the General Manual for Structural 
Repair, T.O. 1-1A-1, Section XIV, for information 
on internal cleaning after repairs, and to Spec 
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Repair Parts 


I. SPLIT SLEEVE—ID SAME AS OD OF 
ORIGINAL TUBE, WALL THICKNESS 
SAME AS ORIGINAL TUBE. MAKE 
FROM SAE 4130 SEAMLESS STEEL 


CRACK LENGTH PLUS 
I 2-1/2 TIMES DIA OF TUBE 


30° ANGLE CUT 


EACH END OF 
BOTH SLEEVES TUBE, SPEC MiL-T-6736 
ар 2. REPLACEMENT TUBE — SAME OD, 
WALL THICKNESS AND MATERIAL 
AS ORIGINAL TUBE 
3. OUTER SLEEVE — SAME WALL 
POSITION OF THICKNESS AND MATERIAL AS 


SPLIT SLEEVE 
AFTER WELDING 


ORIGINAL TUBE. ID SAME AS OD 
OF ORIGINAL TUBE. DIAMETER 
TOLERANCE OF 0.0156 PER- 
MITTED 
4. OUTER SLEEVE — SAME AS NO. 3 
OUTER SLEEVE 


LENGTH OF REPLACEMENT 
TUBE (2) TO BE 0.125 SHORTER 
THAN DAMAGE CUT-OUT IN 
ORDER TO PROVIDE A GAP 
OF 0.062 AT EACH END 


Specific Notes 


A. NOT MORE THAN TWO REPAIRS OF 
THIS TYPE PERMITTED ON ANY ONE 
LENGTH OF TUBE 

B. DRILL ONE NO. 40 (0.098 ) DIA HOLE 


EACH END OF CRACK 30° ANGLE CUT 


EACH END OF 
BOTH SLEEVES 


NONREPAIRABLE 
SEE FIGURE 6-14 
FOR DIMENSIONS 
WHEN REPLACING 
MOUNTING LUGS 


Notes 


A. FOR GENERAL REPAIR NOTES REFER 
TO SECTION | 

B. ALL WELDING TO BE DONE IN AC- 
CORDANCE WITH NAVY BUREAU OF 
AERONAUTICS SPEC PW-7 

C. REFER TO TABLE OF TUBE SIZES ON 
FIGURE 6-14 FOR OD AND WALL THICK- 
NESS OF ALL TUBES Specific Notes 

D. ALL REPAIRS TO BE MAGNAFLUXED A. L=1.00 OR 1-1/40 
IN ACCORDANCE WITH SPEC AN-I-32 SLEEVE (4) IS PREFERRED B. THE LOCATION OF THE EX- 

E. ALL DIMENSIONS ARE SHOWN IN IN ALL CASES OF REPAIR. ` TERNAL SLEEVES IS" LIMITED 

INCHES UNLESS OTHERWISE AN ALTERNATE SLEEVE (3) 

NOE IS USED WHEN TUBE STUB TO THE OUTER THIRD OF 

IS SHORT IN LENGTH TUBE LENGTH, ANY END 


Figure 6-15. Engine Mount Repairs (Sheet 1 of 2) 
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ELECTRIC ARC WELD 
CRACKS. REMAGNAFLUX 
AND REFINISH. REFER 

TO NOTES C.THROUGH D. 


NONREPAIRABLE : j 
O 
awe > 


NONREPAIRABLE—SEE 
FIGURE 6-14 FOR DIMEN- 
SIONS WHEN REPLACING 
MOUNTING LUGS 


Notes 


FOR GENERAL REPAIR NOTES REFER TO SEC- 
TION | 

ALL OXY-ACETYLENE WELDING TO BE DONE 
IN ACCORDANCE WITH NAVY BUREAU OF 
AERONAUTICS SPEC PW-7 

REFER TO THE GENERAL MANUAL FOR STRUC- 
TURAL REPAIR, T. O. 1- 1A -1,SECTION X, FOR 
INFORMATION ON ARC WELDING OF STEEL 
TUBING AND ELECTRODE REQUIREMENTS 

ALL REPAIRS TO BE MAGNAFLUXED IN AC- 
CORDANCE WITH SPEC АМ-1-32 

REFER TO TABLE OF TUBE SIZES ON FIGURE 
6-14 FOR OD AND WALL THICKNESS OF ALL 
TUBES 

ALL DIMENSIONS ARE SHOWN IN INCHES 
UNLESS OTHERWISE NOTED 


T.O. 1H-21-3 Section VI 


Repair Parts 


1. REPLACEMENT TUBE—SAME OD, WALL THICK- 
NESS AND MATERIAL AS ORIGINAL TUBE 

2. OUTER SLEEVE—SAME WALL THICKNESS AND 
MATERIAL AS ORIGINAL TUBE. ID SAME AS 
OD OF ORIGINAL TUBE. DIAMETER TOLER- 
ANCE OF 0.0156 PERMITTED 


Ч 
Y 


Specific Notes 


A. L=1.00 OR 1-1/40 

B. THE LOCATION OF THE EX- 
TERNAL SLEEVES IS LIMITED 
TO THE OUTER THIRD OF 
TUBE LENGTH, ANY END 


POSITION OF 
SLEEVE AFTER WELDING 


| 
LENGTH OF REPLACEMENT 9 a 
TUBE (I) TO BE 0.125 
SHORTÉR THAN DAMAGE 
CUT-OUT IN ORDER TO 
PROVIDE A GAP OF 0.062 2 


AT EACH END 226 


30° ANGLE CUT = 
EACH END OF 
SLEEVE 


Figure 6-15. Engine Mount Repairs (Sheet 2 of 2) 
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MIL-S-5002 for pickling (passivating) treat- 
ments. 


6-105. DAMAGE NECESSITATING REPLACE- 
MENT. Damage resulting in the loss of a major 
portion of the tank, or the lack of adequate equip- 
ment to satisfactorily repair, treat, and test the 
tank, necessitate replacement. 


6-106. OIL TANK. H-21B, H-21C 


6-107. TYPE OF CONSTRUCTION. (See figure 
6-1). The oil tank is a self-sealing unit made of 
material conforming to Spec MIL-T-5579 Type I, 
Class B, Style I. Fittings for the filler neck, top 
opening, and sump are an integral part of the 
tank. They consist of aluminum alloy rings around 
which the tank is flush molded on both sides. Glass 
fibre tubes for hose connections and rubber sup- 
port guides are molded to the tank. 
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6-108. NEGLIGIBLE DAMAGE. Negligible 
damage is that damage which can be corrected by a 
simple procedure, such as the removal of wrinkles 
and the refinishing of the external surfaces, with- 
out placing restrictions on flight. The tank must 
be free of wrinkles in the area where it contacts 
supports and straps. 


6-109. DAMAGE REPAIRABLE BY PATCH- 
ING. Applicable information on the repair of 
self-sealing tanks will be found in Appendix II, 
paragraph B-1. 

6-110. DAMAGE REPAIRABLE BY INSER- 
TION. Applicable information on the repair of 
self-sealing tanks will be found in Appendix II, 
paragraph B-1. 

6-111. DAMAGE NECESSITATING REPLACE- 
MENT. Damage resulting in the loss of a major 
portion of the tank or damage greater than that 
classified as negligible necessitates replacement. 


Changed 15 December 1958 


Changed 15 December 1958 
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Figure 6-16. DELETED 
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SECTION VII 
FABRIC REPAIR AND ATTACHMENT 


7-1. FABRIC REPAIR AND ATTACHMENT. 


7-2. GENERAL. Fabric is not used as a cover- 
ing in the construction of this helicopter. The re- 
pair of components using a fabric-type base in 
their construction, such as the tail fairing and 
seal curtains, is shown in figures in that section 
of the handbook applicable to the group which 
contains the component. 


7-3. APPLICATION OF DOPED PATCHES. 
7-4. MATERIAL REQUIRED. This list includes 
the materials to apply a doped patch. 


Fabric Mercerized cotton Spec MIL-C-5646 
Thinner Cellulose nitrate Spec MIL-T-6095 
Dope Clear cellulose nitrate 
7-5. EQUIPMENT REQUIRED. This list in- 
cludes the equipment to apply a doped patch. 


Shears Pinking 
Brush 2 in. wide 


7-6. PATCH APPLICATION PROCEDURE. 


(See figure 7-1.) The application of doped fabric 
patches to sheet metal, such as correcting neg- 
ligible damage to the body and tail group skin, is 
as follows: 

a. Cut out the damaged section of skin, making 
a round or an oval-shaped opening, trimmed to a 
smooth contour. 

b. Clean an area two and one-half inches back 
from and all around the trimmed edge of the hole, 
with thinner. 

c. Cut a pinked-edge patch of fabric of sufficient 
size to provide a lap of two inches around the hole. 

d. Brush two coats of dope on the patch. 

e. Position patch over hole and apply third coat 
of dope cellulose nitrate clear, Spec MIL-D-5553, 
to the patch, smoothing out wrinkles and remov- 
ing excess dope. Allow dope to dry. 

f. Apply a fourth and fifth coat of dope to patch, 
allowing sufficient time between coats for drying. 
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REPAIR FOR CIRCULAR-SHAPED HOLE 
SS ET 


AREA TO 

BE CLEANED — 

2.50 FROM DAM- 
AGED AREA, COM- 
PLETELY AROUND 
(REFER TO NOTE C.) 


Notes 
A. ALL DIMENSIONS ARE SHOWN IN 
INCHES UNLESS OTHERWISE 
NOTED 


B. WHEN PATCH IS SIZED AND CUT 
AS SHOWN, PROCEED WITH THE 
PATCH APPLICATION AS FOL- 
LOWS: 

1. BRUSH 2 COATS OF CLEAR 
CELLULOSE NITRATE DOPE, 
SPEC AN-TT-D-514 ON PATCH 

2. POSITION PATCH OVER HOLE 
AND BRUSH 1 COAT OF DOPE 
ON PATCH SMOOTHING OUT 
WRINKLES AND REMOVING 
EXCESS DOPE 

3J. ALLOW DOPE TO DRY AND 
BRUSH ON 2 MORE COATS OF 


DOPE, ALLOWING  SUFFIC- 
IENT DRYING TIME BETWEEN 
COATS 


C. USE CELLULOSE NITRATE THIN- 
NER, SPEC AN-TT-T-258 ТО 
CLEAN AREA 


TRIM HOLE TO 
SMOOTH CONTOUR 


PATCH TO OVERLAP 
DAMAGED AREA 

2.0 COMPLETELY 
AROUND 


| 


PINKED EDGES 


Repair Parts 


l. PATCH — MERCERIZED COTTON 
FABRIC CLOTH, SPEC MIL -C -5646 


REPAIR FOR OVAL-SHAPED HOLE 
SS 


AREA TO BE CLEANED— 
2.50 FROM DAMAGED 
AREA, ALL SIDES 
(REFER TO NOTE C.) 


TRIM HOLE TO 
SMOOTH CONTOUR 


PATCH TO OVERLAP 
DAMAGED AREA 2,0 
1 ALL SIDES 


ur 


s EDGES 


Figure 7-1. Repairs.with Fabric Patches 
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Section VIII 
Paragraphs 8-1 to 8-6 


SECTION VIII 
EXTRUSION CHART 


8-1. EXTRUSIONS. 


8-2. GENERAL. The extrusions used in the con- 
struction of this helicopter are indexed and illus- 
trated in this section. Each illustration contains 
the die number, material and sectional dimensions 
of the original -extrusion, and the sectional di- 
mensions and material of a corresponding replace- 
ment. A cross-sectional view of both the original 
extrusion and the formed or machined replace- 
ment will be found next to the corresponding di- 
mensions. Formed and composite replacements 
can be used where no interference of adjacent 
structure exists and where no rivets ride the 
radius of the replacement. Where no replacement 
is listed, a new piece of the same die number must 
be used. When repairing a damaged extrusion, ob- 
tain the die number of the damaged original ex- 
trusion and refer to the index in this section for 
reference to a figure and sheet number which con- 
tains information on fabricating a replacement. 
The insertion of that replacement in an approved 
type of repair is shown in Appendix II, figure B-2 
or on a repair figure in some section of the hand- 
book where that specific extrusion is shown as a 
part of a repair. 


Note 


Precautions should be taken to prevent 
damage to surrounding materials and 
members. The majority of extrusion ap- 
plications to the structure are in highly 
stressed areas and they serve as impor- 
tant load carrying members such as lon- 
gerons, chords, and caps. It is important 
that a frequent check be made on dimen- 
sions and adjacent original or new rivets 
and structure to determine any deforma- 
tion or loss of rivet heads, as excessive 
pressure when using pneumatic riveting 
equipment results in this type damage. 


8-3. NEGLIGIBLE DAMAGE.  Negligible dam- 
age is that damage which can be permitted to exist 
as is, or be corrected by a simple procedure such as 
removing dents and small damaged areas, stop- 
drilling cracks, and the plugging of small holes, 
without placing restrictions on flight. See figure 
8-2 for allowable negligible damage to extrusions. 


Nicks, scratches, and small damaged areas may be 
removed by filing or burnishing provided the di- 
mensions as shown in figure 8-2 are adhered to. 
Holes, plugged or open, and burnished areas must 
clear all bolts and rivets by at least 0.750 inch and 
not lie on the radius of an extrusion. In order for 
two adjacent damages to be classified as negligible, 
their nearest edges, after burnishing, must be 
separated by a four inch minimum undamaged 
length of the shape. 


Note 


The use of heat to remove a dent is not 
permitted on these heat-treated extru- 
sions. 


8-4. DAMAGE REPAIRABLE BY PATCHING. 
Damage more extensive than that defined as neg- 
ligible should be repaired as shown in Appendix 
II, figure B-2. For the repair of an extrusion in 
some specific location, refer to that section of the 
handbook where the component of the helicopter 
using that extrusion is shown on a repair figure. 
Partial damage to an extrusion, as described in 
paragraph 1-15, is repairable by patching. When 
fillers are used to replace the thickness of thé orig- 
inal extrusion, see figure 8-1 for information on 
filler material. Refer to paragraph 1-218 for in- 
formation on insulation of dissimilar metals when 
dissimilar metals are used. 


8-5. DAMAGE REPAIRABLE BY INSERTION. 
Complete or composite damage, as described in 
paragraphs 1-16 and 1-17, may be repaired as 
shown in Appendix II, figure B-2. The insertion of 
a partial replacement may be made, provided the 
material and sectional dimensions as found in fig- 
ure 8-1 are used. For the repair of damage in a 
specific location, refer to that section of the hand- 
book where the component using that extrusion is 
shown on a repair figure. Refer to paragraph 1- 
218 for information on insulation of dissimilar 
metals when dissimiliar metals are used. 


8-6. DAMAGE NECESSITATING REPLACE- 
MENT. Damage resulting in the loss of a major 
portion of an extrusion, or numerous isolated 
repairs, or complexity of adjacent structure ne- 
cessitate replacement with a new extruded sec- 
tion corresponding to the original die number. 
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INDEX FOR EXTRUSIONS 


AN DIE NO, SHEET NO, 


AND10133-0601 
AND10133-0602 
AND10133-0701 
AND10133-1001 
AND10133-1202 
AND10133-1203 
AND10133-1403 
AND10133-1601 
AND10133-1602 
AND10133-0602 
AND10134-0702 
AND10134-1003 
AND10134-1006 
AND10134-1206 
AND10134-1401 
AND10134-1601 
AND10135-0402 
AND10135-1002 
AND10135-1004 
AND10135-1005 
AND10135-1201 
AND10136-1301 
AND10136-1302 
AND10136-1502 
AND10136-1702 
AND10136-1703 
AND10136-2001 
AND10136-2005 
AND10136-2006 
AND10136-2407 
AND10137 -0706 
AND10137 -1005 
AND10137 -1009 
AND10137-1103 
AND10137 -1108 
AND10137-1401 
AND10137-2001 
AND10138-1401 
AND10139-1003 
AND10139-1603 
AND10139-2002 
AND10140-2001 
AND10140-2002 


- — GG GG n (л (л лал Ut (л bb bb uU C) о GU) BO BO DO DO DO DO DO DO DO DO DO DO К DO DO М 


Notes 
FOR GENERAL REPAIR NOTES REFER TO 
SECTION I 
ALL DIMENSIONS ON ALL SHEETS ARE 
SHOWN IN INCHES UNLESS OTHERWISE 
NOTED 
ALL FORMED REPLACEMENTS ON ALL 
SHEETS ARE MADE OF SAE 4130 NORMAL- 
IZED STEEL 
THE USE OF A SHIM OR FILLER IS PER- 
MITTED PROVIDED THE THICKNESS IS NOT 
GREATER THAN THE THICKNESS OF THE 
ORIGINAL EXTRUSION 
REFER TO THE GENERAL MANUAL FOR 


ALCOA DIE NO, SHEET NO, 


11258 
12001 
K-14064 
15202 
15281 
15800 
16408 
22477 
22509 
22526 
K-22564 
K-22565 
K-24904 
K-27654 
28546 
29126 
K-29318 
30255 
30367 
30674 
33372 
49551 
6240 
9619 
9802 


BO vw DO -J Lab мо - OO Qn DO OO -J «O «O t9 [DO мо оо ык OO Q YO 


GR-DIE NO, 


90-1-19 3 
90-1-20 3 


PHL DIE NO, 
90105 2 


STRUCTURAL REPAIR, T,O, 1-1A-1, SEC- 
TION III, TABLE I, FOR MINIMUM ALLOW- 
ABLE BEND RADII OF ANNEALED STEEL 
SHEET 

REFER TO THE GENERAL MANUAL FOR 
STRUCTURAL REPAIR,  T.O, 1-1А-1, 
SECTION XIV FOR INFORMATION ON THE 
TREATMENT OF DISSIMILAR METALS 
GAGES OF SHEET STEEL LISTED AS FOR- 
MED REPLACEMENTS WERE OBTAINED 
FROM THE GENERAL MANUAL FOR 
STRUCTURAL REPAIR, T,O, 1-1А-1, 
SECTION III, TABLE III 


Figure 8-1. Extrusion Chart (Sheet 1 of 9) 
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AND 10133 Original Area 
Die No. Material А ы Т R 


AND 10134 Original 
Die No. Material 


Note 


A. REFER TO THE NOTESAND 
INDEX LISTED ON SHEET 
I OF THIS FIGURE 


Figure 8-1. Extrusion Chart (Sheet 2 of 9) 
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AND 10135 Original Replacements 
Die No. Material 


Note 


А, REFER TO THE NOTES AND INDEX LISTED ON SHEET 
1 OF THIS FIGURE 


Figure 8-1. Extrusion Chart (Sheet 3 of 9) 
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Replacements 


AND 10136 Original 
Die No. Material 


Notes 


A, REFER TO THE NOTES AND INDEX LISTED ON SHEET 
1 OF THIS FIGURE 


Figure 8-1. Extrusion Chart (Sheet 4 of 9) 
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ЕЕ 


ШЕШ! 


E UA 


AND 10137 
Die No. 


0706 
1005 
1009 
1103 
1108 
1401 
2001 


Alcoa 
Die No. 
K-12001 


29126 


A! 


Original 
Material 


755-Т 
755-Т 


Notes 


REFER TO THE NOTES AND INDEX LISTED ON SHEET 
1 OF THIS FIGURE 


Figure 8-1. Extrusion Chart (Sheet 5 of 9) 
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A T Т; А, 
R R 
EE 
AND 10138 AND 10139 


AND 10138 Original Replacements 
Die No. Material 


1 D, 1 


755-Т 1.500 0.750 0.750 0.078 0.125 1.500 0.750 0.750 0.078 


AND 10139 Original 


Replacements 
Die No. Material А В © T R 
1003 75S.T 1.000 0.750 0.375 0.078 0.125 
1603 75S.T 1.750 1.000 0.625 0.078 0.125 
2002 755-Т 2.000 1.000 0.625 0.094 0.125 


Notes 


REFER TO THE NOTES AND INDEX LISTED ON SHEET 
1 OF THIS FIGURE 


Figure 8-1. Extrusion Chart (Sheet 6 of 9] 
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Li 


isl Replacement: 
AND 10140 Original B 1 T T R Area 
Die No. Material ' 2 3 Sq in. A, A, в, т; T T; 
2001 75S-T 2.000 2.000 0094 0.094 0.094 0.125 0.552 | 1.000 1.000 1.900 
2002 7557 2.000 2000 0.125 0.125 0.125 0.125 0.719 | 1.000 1.000 1.875 
Alcoa 
Die No. 
49551 755Т 2.000 1.180 0120 0.060 0060 0.125 0.321 | 0.590 0.590 1.886 0.031 0.031 
B ANGLE ANGLE 
R R 


Alcoa 
Die No. 


Original 
Material 


24904 
30255 


245-Т 
755-Т 


1,375 
1.500 


0.750 
1.313 


0.050 
0.156 


7: 


Replacements - 


0.125 
0.125 


0.1070 
0.4140 


709 
809 


1.375 
1.500 


0.750 
1.313 


0.050 


0.156 809 


Notes 


REFER TO THE NOTES AND INDEX LISTED ON SHEET 


1 OF THIS FIGURE 


Figure 8-1. Extrusion Chart (Sheet 7 of 9) 
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K29318 
ORIGINAL MATERIAL 75S-T 


0188-4 8 je 


A 


E. 094 


0.156 
2. M5 < 57933! 2.563 
Lë 122927 
Q Su NS N 
32927! 2.312 dee 922 0093 


K16408 
ORIGINAL MATERIAL 75S-T 
* Ru. .093 цаг, 0.050 


E 


0.125 R 
^. 


k— 1.50 
2.50- 


Steet 


0. E 


AREA 0.3210 


p КМ 125 R "E 
0.0 
— — BM 


6 
mo 


Notes 


Section Vill 


K27654 
ORIGINAL MATERIAL 755-Т 


M 


0.050 
739 
4 0.156 R 0.156 R I 
+ 
0.094 d ! 
(7 
1.312 
2.687 (ez 
si 375 2587 y; 
AREA 0.360 
K14064 


ORIGINAL MATERIAL 24S-T 


0.189 R 


0.063 К 0,094 Ке 
“ний | prs 0250 
EE 875 sl 0.063 ET 


AREA 0.0650 


REFER TO THE NOTES AND INDEX LISTED ON SHEET 


1 ОҒ THIS FIGURE 


Figure 8-1. Extrusion Chart (Sheet 8 of 9) 
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K-22564 
ORIGINAL MATERIAL 75S-T 


Sg 0.250 R 


1.250 4 n 
| | 3.438 — 0063 
0.250 
AREA 0.8220 
ALCOA 11258 


ORIGINAL MATERIAL 75S-T 


AREA 0.2060 


K-22565 
ORIGINAL MATERIAL 24S-T 


AREA 0.7990 


ALCOA 15800 
ORIGINAL MATERIAL 24S-T 


ae 0.250 R 


1.50 


== d 
k ===. de 


0.250 


AREA 1.155 


REFER TO THE NOTES AND INDEX LISTED ON SHEET 


1 OF THIS FIGURE 


Figure 8-1. Extrusion Chart (Sheet 9 of 9) 
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МАХ ALLOWABLE 
Y=0.750 
Z=1/2 OF L 


ES 


ok = 


SPECIAL REQUIREMENT FOR BULB ANGLES 


Notes 


A SCRATCH MAY BE CLASSIFIED AS NEGLIGIBLE IF IT IS NOT 
DEEPER THAN TEN PER CENT OF THE THICKNESS OF THE 
THINNEST LEG, AFTER BURNISHING 

ALL HOLES AND BURNISHED AREAS CLASSIFIED AS NEGLI- 
GIBLE MUST BE PAINTED WITH A MINIMUM OF TWO COATS 
OF ZINC-CHROMATE PRIMER SPEC MIL-P-6869 

PUNCTURES, ROUGH DENTS, CRACKS AND SCRATCHES 
DEEPER THAN ALLOWED IN NOTE А., ARE NEGLIGIBLE ONLY 
IF THEY CAN BE CLEANED OUT AS A ROUND HOLE WHICH 
CAN BE CLASSIFIED AS NEGLIGIBLE 

ALL DAMAGE CLASSIFIED AS NEGLIGIBLE (AFTER BURNISH- 
ING) MUST CLEAR ALL INTERNAL RADII OF THE SHAPE 
TWO ADJACENT DAMAGES TO BE CLASSIFIED AS NEGLIGI- 
BLE MUST BE SEPARATED BY A 4.00 LENGTH OF UNDAM- 
AGED ORIGINAL SHAPE. THE DISTANCE TO BE MEASURED 
TO THE BURNISHED EDGES OF THE, DAMAGE 

ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS 
OTHERWISE NOTED 


Section VIII 


ASIDE FROM THE SPECIAL 
REQUIREMENT, ALL OTHER 
REQUIREMENTS FOR THE BULB 
ANGLE ARE AS SPECIFIED BELOW 
FOR OTHER TYPICAL SECTIONS 


i 


TYPICAL SECTIONS 


0.125 MIN NO FASTENER ALLOWED 


0.187 MIN 
1.50 DIA MIN 


0.375 MIN 
7 0.187 MAX 


IN DENTED AREA 


SYMBOLS 


© —ATTACHMENT HOLE 
@ —0.3125 MAX DIA HOLE. PLUG 


ALL NEGLIGIBLE DAMAGE 
Q^ HOLES 0.187 DIA OR OVER 
SMOOTH CONTOUR WITH TIGHT-FITTING RIVET OR 
FASTENERS MIN RADIUS—0.500 BOLT ` 
@—DENT. 0.500 MAX DIA FOR 
SMOOTH DENTS 


Figure 8-2. Extrusion Negligible Damage. 
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Section IX 
Paragraphs 9-1 to 9-6 


SECTION IX 
TABLE OF HEAT-TREATED FITTINGS 


9-1. HEAT-TREATED FITTINGS. 


9.2. GENERAL. The heat-treated castings, 
forgings, machinings, and formed parts, other 
than standard hardware, which are used in these 
helicopters, are listed numerically in this section 
of the handbook. Proper identification of a fitting 
can be made by locating the part number on the 
fitting and referring to the table for correct 
nomenclature and given values. 

The following list will help in further identifica- 
tion. 

Control system 

Drive system 

Equipment (Seats, 

Rescue Hoist, etc) 

Alighting Gear 

Engine system including 

engine mount 

Rotor system 

Body structure 

Tail structure 


9-8. NEGLIGIBLE DAMAGE. The classifica- 
tion of negligible damage for heat-treated fittings 
is the same as given for fittings on negligible 
damage illustrations throughout the handbook. 
For such damage to be classified as negligible, it 
must not interfere with the functioning of any 
movable part. The following list of figure numbers 
and their title should be used as a reference and 


Boa 


Found. Ju 


guide for information on negligible damage, tol- 
erances, and dimensions. 


Figure No. Title 
2-3 Wooden Rotor Blade Negligible 
Damage 
2-14 Metal Rotor Blade Negligible 
Damage 
2- Drive System Negligible Damage 


T7 
3-3 Tail Group Negligible Damage 
4-80 Internal Web Negligible Damage 
4-81 Formed Section Negligible Damage 
5-3 Alighting Gear Negligible Damage 


—H-21 

5-4 Alighting Gear Negligible Damage 
—H-21A, H-21B, H-21C 

6-4 Cooling System Negligible Damage 
—H-21 

6-5 Cooling System Negligible Damage 


—H-21A, H-21B, H-21C 
6-13 Engine Mount and Oil Cooler Sup- 
port Negligible Damage 
8-2 Extrusion Negligible Damage 
9-4. DAMAGE REPAIRABLE BY PATCHING. 
Not applicable to heat-treated fittings. 


9-5. DAMAGE REPAIRABLE BY INSERTION. 
Not applicable to heat-treated fittings. 


9-6. DAMAGE NECESSITATING REPLACE- 
MENT. Damage greater than that classified as 
negligible necessitates replacement of the fitting. 
Where such fitting is an integral part of a heat- 
treated assembly, the complete assembly will have 
to be replaced. 


„1 UPIP EE ee s 


HT TR 
Part No. Nomenclature 1000 Ib/sq in. 
22C1330 Casting Collective Pitch Lever 34 
22C1657 Fitting—Tube Support 62 
22C1718 Forging—Lateral Link 125 
22C1851 Fitting—Rod End 90 
22C1910 Casting—Bungee 34 
22C1913 Casting—Bellerank 34 
22C2301 Casting—Quadrant 34 
22D2128 Forging—Carrier Brinell 
245 Max 
22D2129 Forging—Rotor Drive Brinell 
245 Max 
22D2130 Forging—Drive Gear Brinell 
229 Max 
22D2131 Forging— Pinion Brinell 
229 Max 
22D2132 Forging—Ring Support Brinell 
245 Max 
22D3078 Forging—Adapter 58 
22D3084 Forging—Fan Hub 150 
22D3092 Forging—Drive Shaft Adapter 150 


* Aeronautical Material Specification (SAE) 


Coml 
Designation Spec Material 
— AN-M-36-1 Magnesium 
245Т-4 Federal Al Alloy 
QQ-A-354 
SAE 4340 MIL-S-5000 Steel 
SAE 4130 AN-QQ-S-684 Steel 
— AN-M-36-1 Magnesium 
-- AN-M-36-1 Magnesium 
— AN-M-36-1 Magnesium 
SAE 4340 MIL-S-5000 Steel 
SAE 4340 MIL-S-5000 Steel 
SAE 9310 *AMS-6260 Steel 
SAE 9310 *AMS-6260 Steel 
SAE 4340 MIL-S-5000 Steel 
145-Т *AMS-4135 Al Alloy 
SAE 4340 MIL-S-5000 Steel 
SAE 4340 MIL-S-5000 Steel 
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HT TR Сот! 
Part No. Nomenclature 1000 Ib/sq in. Designation Spec Material 
С—С 
2208098 Forging—Drive Shaft Adapter 150 SAE 4340 MIL-S-5000 Steel 
22D3094 Forging—Engine Drive Shaft 150 SAE 4340 MIL-S-5000 Steel 
22D3095 Forging—A dapter 58 145-Т “АМ5-4185 Al Alloy 
22D3159 Forging—A dapter 58 14S-T6 * AMS-4135 Al Alloy 
22E4048 Machining—Seat Support "70 155 AN-A-11 Al Alloy 
22.4049 Machining—Seat Support 70 75S AN-A-11 Al Alloy 
22564068 Machining—Seat Support 70 75S AN-A-11 Al Alloy 
2284069 Machining—Seat Support 70 75S AN-A-11 Al Alloy 
Comp AZ63 
Federal 
2254088 Casting—Seat Support 34 -- QQ-M-56 Magnesium 
Comp A 
22Е4150 Casting—Seat Support 34 -- AN-M-36-1 Magnesium 
22E4155 Forging—Seat Support 95 SAE 4130 MIL-S-6758 Steel 
22Е5071 Machining—Engine Hoist 90 SAE 4130 AN-QQ-S-685 Steel 
2215098 Fitting—Cargo Sling 160/180 SAE 4130 AN-QQ-S-685 Steel 
22E6039 Fitting—Handle 62 248 Federal Al Alloy 
QQ-A-354 
22E6041 Fitting—Rescue Hoist 64 148 AN-A-8 Al Alloy 
2216042 Fitting— Rescue Hoist 62 248 Federal Al Alloy 
QQ-A-354 
22E6043 Fitting— Rescue Hoist 62 245 Federal Al Alloy 
QQ-A-354 
22Е6054 Casting— Bearing Support 85 — AN-B-16 Al Bronze 
22L1003 V-Brace—Alighting Gear 180/200 SAE 4130 AN-QQ-S-685 Steel 
22L1042 Fitting—Alighting Gear 180/200 SAE 4130 MIL-S-6758 Steel 
22L1044 Fitting—Alighting Gear 180/200 SAE 4130 MIL-S-6758 Steel 
22L1046 Fitting—Shock Strut Attaching 180/200 SAE 4130 MIL-S-6758 Steel 
22L1051 Fitting—Mech Outrigger 180/200 SAE 4130 MIL-S-6758 Steel 
22L1052 Fitting—Axle Attaching 180/200 SAE 4130 MIL-S-6758 Steel 
22L1054 Fitting—Universal 125 SAE 4130 MIL-S-6758 Steel 
22L1057 Fork—Main Alighting Gear 180/200 SAE 4130 AN-QQ-S-685 Steel 
22L1059 Tube—Main Alighting Gear 180/200 SAE 4130 MIL-T-6736 Steel 
22L1060 Axle—Alighting Gear 200/220 SAE 4340 MIL-S-5000 Steel 
22L1062 Collar—Thrust 160/180 SAE 4130 MIL-S-6758 Steel 
22L1070 
22L1071 Bolt—Main Alighting Gear 160/180 SAE 4340 MIL-S-5000 Steel 
22L2055 Fitting— V-brace 180/200 SAE 4130 MIL-S-6758 Steel 
22L2057 Fitting—V-brace 95 SAE 4130 AN-QQ-S-685 Steel 
221,8087 End Fitting—Strut 90 SAE 4130 MIL-S-6758 Steel 
22L3053 Forging—Alighting Gear 65 14S Federal Al Alloy 
QQ-A-3696 
2213061 Fitting—Mech Rigger 62 245 Federal Al Alloy 
QQ-A-354 
22L3119 Fitting—Rigger 65 145 Federal Al Alloy 
QQ-A-367b 
22L3142 Fitting—Air Intake Mount 22 61S Federal Al Alloy 
QQ-A-327 
2218142 Fitting—Air Intake Tube 22 61S WW-T-789 Al Alloy 
22P1041 Spacer—Engine Mount 90 SAE 4130 AN-QQ-S-684 Steel 
22P4041 Fitting—Tank Sump 62 248 Federal Al Alloy 
| QQ-A-354 
22P4043 Fitting—Quick Disconnect 62 248 Federal Al Alloy 
QQ-A-354 
22P7002 Fitting—Engine Mount 90 SAE 4130 AN-S-684 Steel 
22P7003 Fitting—Engine Mount Upper 90 SAE 4130 AN-S-684 Steel 
22P7005 Lug—Engine Mount 90 SAE 4130 AN-S-684 Steel 
22R1201 Split Sleeve—Rotor Blade 150/170 SAE 4130 AN-T-69 Steel 
22R1210 Forging—Rotor Blade Socket 150/170 SAE 4340 MIL-S-5000 Steel 
22R1211 Forging—Rotor Blade Spar 160/190 SAE 4140 MIL-S-5626 Steel 
22R1249 Forging—Rotor Blade Spar BHN 200 SAE 4140 MIL-S-5626 Steel 
22R2061 Forging—Rotor Pitch Shaft BH 245 SAE 4340 MIL-S-5000 Steel 
22R2063 Forging—Rotor Extension Link BH 245 SAE 4340 MIL-S-5000 Steel 
22R2071 Forging—Rotor Pitch Housing BH 245 SAE 4340 MIL-S-5000 Steel 
22R2075 Forging—Rotor Hub Bracket BHN 229 SAE 4130 MIL-S-6758 Steel 
22R3045 Forging—Gimbal Ring 65 148 * AMS-4135 Al Alloy 
22R3047 Forging—Rotor Control 65 145 * AMS-4135 Al Alloy 
22R3049 Casting—Rotor Control Drive Arm 30 356-T6 AN-A-39 Al Alloy 
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HT TR Coml 
Part No. Nomenclature 1000 Ib/sq in. Designation Spec Material 
22R3051 Forging—Rotor Control Scissors 65 148 * AMS-4135 Al Alloy 
Collar 

22R3059 Forging—Rotor Pitch Arm 65 145-Т6 “АМ5-4185 Al Alloy 

22R3067-1 Forging—Scissors Drive Link 150/170 SAE 4340 MIL-S-5000 Steel 

22R3069 Ring—Swash Plate Upper 65 14S-T6 * AMS-4135 Al Alloy 

22R3091 Support—Slider Tube 65 14S-T6 * AMS-4135 Al Alloy 

22R3093 Forging—Guide Support Collar 65 145-Т6 *AMS-4135 Al Alloy 

22R3124 Forging—Slider Actuating Link 65 145-Т6 *AMS-4135 Al Alloy 

1758069-9 Spring—Fitting 95 SAE 4130 AN-QQ-S-684 Steel 

1788069-10 Spring—Guide 90 SAE 4130 AN-T-69 Steel 

1758069-16 Spring—Coil 315 WIRE AN-W-17 

1788070-3 Fitting—Sliding Door Lower 62 24S-T4 Federal A] Alloy 
QQ-A-268 

1788070-4 Fitting—Sliding Door Upper 62 245-Т4 Federal Al Alloy 
QQ-A-268 

1758070-9 Fitting—Sliding Door Lower 4258448-1 

1788070-10 Fitting—Sliding Door Upper 4288443-2 

2281044-1 Fitting—Nose Gear Strut 64 14S-T6 Federal Al Alloy 
QQ-A-255 

2281044-2 Forging—Nose Gear Strut Attach 62 145-Т6 Federal Al Alloy 
QQ-A-367 

2281045-3 Fitting—Nose Gear Strut 65 14S-T6 *AMS-4135 Al Alloy 

2281046-3 Fitting—Main Gear 65 145-Т6 “АМ5-4185 Al Alloy 

2281046-4 Fitting—Main Gear Attach 65 14S-T6 * AMS-4135 Al Alloy 

2281047-3 Fitting—Main Gear Attach 65 148-T6 *AMS-4135 Al Alloy 

2251047-4 Fitting—Main Gear Attach 65 145-Т6 *AMS-4135 Al Alloy 

2281048-3 Fitting—Main Gear Strut 65 14S-T6 * AMS-4135 Al Alloy 

2281048-4 Fitting—Main Gear Strut 65 145-Т6 *AMS-4135 A] Alloy 

2281049-1 Fitting—A ft 65 145-Т6 *AMS-4135 Al Alloy 

2281049-2 Fitting—A ft 65 145-Т6 *AMS-4135 Al Alloy 

2281050-1 Fitting—Fwd 65 145-Т6 Federal Al Alloy 
QQ-A-367 

2281050-2 Fitting—-Fwd 65 145-Т6 Federal Al Alloy 
QQ-A-367 

2281051-3 Fitting—Nose Gear V-brace 65 145-Т6 * AMS-4135 Al Alloy 

2281054-3 Fitting—Nose Gear V-brace 65 14S-T6 * AMS-4135 Al Alloy 

2281055-1 Fitting—Nose Gear V-brace 65 14S-T6 Federal A] Alloy 
QQ-A-255 

2281055-2 Fitting—Nose Gear V-brace 65 145-Т6 Federal A] Alloy 
QQ-A-255 

2281058-1 Fitting—Fwd LH 65 14S-T6 “АМ5-4185 A] Alloy 

2281058-2 Fitting—Fwd RH 65 145-Т6 * AMS-4135 A] Alloy 

2281059-1 Fitting—Aft LH 65 14S-T6 * AMS-4135 Al Alloy 

2251059-2 Fitting—Aft RH 65 14S-T6 * AMS-4135 Al Alloy 

2281061-3 Fitting—Main Gear LH 65 145-Т6 *AMS-4135 Al Alloy 

2281061-4 Fitting—Main Gear RH 65 14S-T6 *AMS-4135 Al Alloy 

22T1051-1 Fitting—Fin to Stab Fwd 65 145-Т6 Federal Al Alloy 
QQ-A-266 

22T1051-2 Fitting—Fin to Stab Fwd 62 14S-T6 Federal A] Alloy 
QQ-A-367 

22Т1058-1 Fitting—Fin to Stab Aft 65 14S Federal Al Alloy 
QQ-A-266 

22T1053-2 Fitting—Fin to Stab Aft 30 356-T6 Federal Al Alloy 
QQ-A-601 

22T1058-1 Fitting—Fin to Stab Fwd 65 14S-T6 Federal Al Alloy 
QQ-A-367 

22Т1058-2 Fitting—Fin to Stab Fwd 65 145-Т6 Federal Al Alloy 
QQ-A-367 

22T3051-3 Fitting—Stab Stub LH 62 14S Federal Al Alloy 
QQ-A-367 

22 T3051-4 Fitting—Stab Stub RH 62 148 Federal Al Alloy 
QQ-A-367 

22Т8052-1 Fitting—Stab to Fin 125 SAE 4130 MIL-S-6758 Steel 

22T3052-2 Fitting—Stab to Fin 125 SAE 4130 MIL-S-6758 Steel 

22T3052-3 Forging—Stab to Fin 125 SAE 4130 MIL-S-6758 Steel 

22Т3052-4 Forging—Stab to Fin 125 SAE 4130 MIL-S-6758 Steel 

22'T3055-3 Fitting—Stab Stub Upper LH 62 145-Т6 Federal Al Alloy 
QQ-A-367 
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22'T3055-4 Fitting—Stab Stub Upper RH 62 14S-T6 Federal Al Alloy 
QQ-A-367 

22'T3056-3 Fitting—Stab Stub Lower LH 62 14S-T6 Federal A] Alloy 
QQ-A-367 

22'T3056-4 Fitting—Stab Stub Lower RH 62 145-Т6 Federal A] Alloy 
QQ-A-367 

22T3057-3 Fitting—Stab Stub Aft 62 145-Т6 Federal A] Alloy 
QQ-A-366 

22T3057-4 Fitting—Stab Stub Aft 62 14S-T6 Federal Al Alloy 
QQ-A-366 

22T3070-2 Fitting—Stab to Stub Aft 62 245-Т4 AN-A-12 Al Alloy 

22T3070-3 Fitting—Stab to Stub Aft 125 SAE 4130 MIL-S-6758 Steel 

22T3071-1 Forging—Stab to Fin Aft 65 145-Т6 Federal A] Alloy 
QQ-A-266 

22T3071-2 Forging—Stab to Fin Aft 125 * AISI4130 MIL-S-6758 Steel 

22T3071-3 Forging—Stab to Fin Aft 125 SAE 4130 MIL-S-6758 Steel 

22T3078-1 Fitting—Stab Stub Aft 125 ** AISI4130 MIL-S-6758 Steel 

22T3078-2 Fitting—Stab Stub Aft 125 * AISI4130 MIL-S-6758 Steel 

22T3078-3 Fitting—Stab Stub Aft 125 SAE 4130 MIL-S-6758 Steel 

22T3078-4 Fitting—Stab Stub Aft 125 SAE 4130 MIL-S-6758 Steel 
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SECTION X 
SPECIAL TOOLS 


10-1. SPECIAL TOOLS. 


10-2. GENERAL. This section contains a list of, 
and fabrication instructions for, the special tools 
used in the repair and testing of the components 


of the helicopter, as referenced throughout this 
handbook. 


10-3. LIST OF SPECIAL TOOLS. This list con- 
tains the special tools referenced throughout this 
handbook which may be fabricated in accordance 
with the applicable figure. 


Section X 
Paragraphs 10-1 to 10-3 


Figure 

No. Title Tool Nomenclature 
10-1. Deleted å 

10-2. Deleted = 

10-3. Rotor Blade Tracking Pole and Flag Rotor Blade Tracking Pole and Flag 


Rotor Blade Service Testing Equipment 

Rotor Blade Tab Clamp 

Pitch Link Checking Tool 

Rotor Blade Tab Angle Indicator 

Structural Bonding Test Equipment 

Drive Shaft Balance Clamp 

Alignment Fixture—Forward Transmission Location 
Alignment Fixture—Engine Drive Shaft Location 
Alignment Fixture—Engine Mount Location 
Alignment Fixture—Central Transmission Location 
Fuel Cell Pressure Testing Equipment 

Fuel Cell Repair Equipment 

Rotor Blade Leading Edge Bonding Clamp 


Revised 15 December 1957 


Rotor Blade Service Testing Equipment 

Rotor Blade Tab Clamp 

Pitch Link Checking Tool 

Rotor Blade Tab Angle Indicator 

Clevis Pin-Type Fixture, Guillotine-Type Holder 
Drive Shaft Balance Clamp 

Alignment Fixture—Forward Transmission Location 
Alignment Fixture—Engine Drive Shaft Location 
Alignment Fixture—Engine Mount Location 
Alignment Fixture—Central Transmission Location 
Fuel Cell Pressure Testing Equipment 

Pedestal, Hot-Knife Blade 

Rotor Blade Leading Edge Bonding Clamp 
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ALL DATA DELETED FROM PAGE 400. 


PAGES 401 THRU 410, FIGURES 10-1 AND 10-2, DELETED. 


Nomenclature 


Reqd 


T.O. 1H-21-3 


Material Required 


Size 


Tube 2.25 OD x 0.188 wall thickness x 4.50 
Bolt AN4-25A 

Bolt AN6-10A 

Gusset 0.25 x 3.0 x 3,25 

Shackle AN115-80 

Shock Cord 0.3125 dia x 20.0 

S -Hook No. 2810 1.625 lg 

Eyebolt No. G277 1/4-20 thd x 2.0 

Tube 1.0 OD x 0.065 wall thickness x 18.50 
Washer AN960-416 

Nut AN335-4-20 

Nut AN365-624 

Nut AN363-428 

Tube 2.0 OD x 0,049 wall thickness x 12.25 
Bolt AN4-23A 

Stop Pin 0.375 dia x 4,50 

Handle 0.375 dia x 5.0 

Sash Chain 8.0 No. 8 

Screw AN520-10-8 

Nut AN345-1032 

Clamp AN742-32 

Screw AN515-6-3 

Bolt AN4-16A 

Washer AN960-416 

Tube 1.0 OD x 0.065 wall thickness x 8.50 


Tube (Clamp) 2.125 OD x 0.049 wall thickness x 2.74 
Tube 0.05 OD x 0.093 wall thickness 1.50 
Washer AN960-816 

Tube 2.125 OD x 0.049 wall thickness x 3.25 
Bolt АМ4-24А 


Vertical Support 


Base 0.50x 8.0x 12.25 

Shaft 0.50 diax 4.0 

Gusset 0.375 x 2.0 x 2.25 

Base 0.375 x 4.0 x 2.50 

Tube 2.0 OD x 0,049 wall thickness x 117.0 
Tube 1.875 OD x 0.058 wall thickness x 144.0 
Tube 1.875 OD x 0,058 wall thickness x 27.0 
Balloon Cloth 7.0 х38,0 Туре I, Class С 

Washer AN230WAI10 

Grommet AN230GA10 


Reinforcement 


VERE PPE NRE PENNE BO f RP i BOUE r= m i em PP Ee фе юмюмюрэь БӘ ВӘ НЬ 09 


0.375 x 4,0 x 4. 25 


3.0 x:2:50 


Material 


Steel 4130 


Steel 4130 
Rubber 
Steel 

Steel 

Steel 4130: 


Steel 


AL 6061 

Cold Rolled Steel 
Cold Rolled Steel 
Bronze 


Steel 4130 
Steel 4130 
Steel 4130 


Steel 4130 

Hot Rolled Steel 
Hot Rolled Steel 
Cold Rolled Steel 
Hot Rolled Steel 
Hot Rolled Steel 
AL 6061 

AL 6061 

AL 6061 

Cotton 


12 oz. canvas 


Section X 


MIL-C-5650 
Refer to Note B. 


. Refer to Note B. 


Fed. WW-T-789 


MIL-T-6736 
MIL-T-6736 
MIL-T-6736 


MIL-T -6736 


Fed. WW-T-789 
Fed. WW-T-789 
Fed. WW-T-789 
JAN-C-332 


Notes 


ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS 
OTHERWISE NOTED 

MADDOCK AND CO, PHILADELPHIA, PA, 
ASSEMBLE S-HOOKS (7) AND SHOCK CHORD (6) 
BY WRAPPING WITH LINEN CORD SPEC MIL-C- 
5649 

ASSEMBLE REINFORCEMENT (42) AND BALLOON 
CLOTH (39) BY MACHINE SEWING WITH COTTON 


THREAD SPEC MIL-T-5560 

FINISH TRACKING POLE BY SPRAYING WITH ONE 
COAT OF ZINC-CHROMATE PRIMER SPEC MIL- 
P-6889, AND A MINIMUM OF ONE COAT OF ENA- 
MEL, COLOR NO, 506, SPEC MIL-E-5556 

WHEN A SPECIFICATION OR A VENDOR IS NOT 
GIVEN, THE ITEM MAY BE CLASSED AS COM- 
MERCIAL AND PROCURED LOCALLY 


Figure 10-3. Rotor Blade Tracking Pole and Flag (Sheet 1 of 3) 
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Section X ` T.O. 1H-21-3 


ASSEMBLY TYPICAL 
— A LOWER FLAG 
SUPPORT 


ser SHEET 3 
OF THIS FIG- 
URE FOR BREAK- 


REFER TO 
NOTE C, 
SHEET 1 
OF THIS 
FIGURE 


Notes 
А. SEE SHEET 1 OF THIS FIGURE FOR INTERPRETA- B. SEE SHEET 3 OF THIS FIGURE FOR FABRICATION 
TION OF INDEX NUMBERS, MATERIAL REQUIRED, OF INDIVIDUAL PARTS 


AND FOR APPLICABLE GENERAL NOTES 


Figure 10-3. Rotor Blade Tracking Pole and Flag (Sheet 2 of 3) 
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T.O. 1H-21-3 Section X 


DRILL 0.28125 
DIA THROUGH 
TUBE, TWO 
1.50 PLACES.LOCATE 
0.50 FROM END. 
2.0'G TO G 


DRILL 0.53125 DIA 
HOLE 90° TO HOLES 


1.00 22 
0.1875 TYPICAL 
| DRILL 0, 40625 


DIA HOLE 


DRILL 0.28125 DIA 
HOLE 4 PLACES 
ROTATED 459 


1.0 TYPICAL 


0% 


DRILL 0.28125 DIA HOLE 
TWO PLACES THROUGH 
TUBE 


0.0625 x 45° CHAMFER TYPICAL 


0.1875 ‚а 
2.50 


X 


CUT 0,0625 
FROM CIRC OF 
TUBE 


0.125 SPHERICAL R 


> š 


2.00-] 


0,508 
Ж 


0,125 TYPICAL 909 DRILL AND 
0.1875 R 
TAP 6-32 
DRILL 1.875 | 
4 0, 53125 DIA Ll Oe 525 
1.0 КЕЛІП $8185 DIA DRILL 0.40625 DIA 
3.0 HOLE TWO PLACES HOLE THROUGH 
DRILL 0.28125 DIA ROTATED 45? DRILL 0, 28125 
HOLE THROUGH 2. 0 
DIA THROUGH 
TWO PLACES n бей e юе TUBE, TWO 
2.50 LET LAC- еі 
. LACES.LOCATE 
THROUGH TUBE 
e 0.50 FROM END. 
2.0 C TOC 
(7 
DRILL 0.28125 DIA DRILL 0, 40625 
HOLE THROUGH DIA HOLE, LOCATE DRILL 0.53125 DIA S 


д, 


TWO PLACES 3.0C TO C FOR A HOLE 909 TO HOLES 1-50 


LENGTH OF 84,0 


Notes : 
A. FABRICATE TRACKING POLE BY OXY-ACETYLENE B. SEE SHEET 1 ОР THIS FIGURE FOR INTERPRETA- 
WELDING. TACK-WELD ALL PARTS TO REPRESENT TION OF INDEX NUMBERS, MATERIAL REQUIRED, 
AS MUCH AS POSSIBLE OF THE COMPLETE TRACK- AND FOR APPLICABLE GENERAL NOTES 


ING POLE BEFORE FINAL WELDING 


Figure 10-3. Rotor Blade Tracking Pole and Flag (Sheet 3 of 3] 
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Section X 


со AG um WHY 


Nomenclature 


Regulator valve, No. 26 
Air hose lip, No. M-10312 
Base 

Brace 

Air press, gage 

Panel 

Pet cock 

Air jet tip 

Tee 

Hose, No, M-9921 
Support 

Mercury scale 

Flat head wood screw 
Hose clamp 
Manometer 

Strap 

Bottle, No, M-1800 
Angle 

Round head wood screw 
Bracket 

Short nipple 

Pipe coupling 

Round head wood screw 


1520 
1.0 


10 
ANT 


T.O. 1H-21-3 


Material Required 


€ 4,0.x-23,.0 
x 4,0 x 10,0 


X 1703 23,0 
70-2 


0.250 OD x 1.50 lg 


1/4 


pipe thd 


0.50 ID x 240,0 


1.0 


x 5.250^x 14.0 


4.50 lg 


No, 


8, 1.50 lg 


AN475D8C 


0.250 ID x 0.50 OD x 30.0 


02:015. x: 0,75 x: 950 


2 oz 


0,060 x 2.50 x 3.50 


No. 4, 0.50 lg 


05750 31.505 2,50 


0:250 x 1,50 
1/4 pipe thd 


Material 


Brass 
Plywood 
Plywood 
Plywood 
Brass 

Cast iron 
Black rubber 
Plywood 
Steel 

Glass 
Brass 
Glass 
AL7075-T6 
Steel 

Pine wood 
Cast iron 
Cast iron 


Refer to Note D. 
Refer to Note C. 
MIL-P-6070 
MIL-P-6070 
Refer to Note E. 
MIL-P-6070 
Fed. QQ-B-613 
Refer to Note C. 
MIL-P-6070 
Refer to Note C. 
Refer to Note C. 
Fed. QQ-B-613 
Refer to Note C. 
Fed. QQ-A-287 


MIL-P-6062 


No. 8, 2.0 1g Steel 


Notes 


A. ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS OTHERWISE NOTED 

B. IN ADDITION TO THE MATERIALS REQUIRED TO FABRICATE THE 
TEST TOOL, VARNISH, SPEC MIL-V-6893 AND COMMERCIAL MER- 
CURY IN AMOUNTS REQUIRED, ARE NECESSARY FOR ITS OPER- 
ATION 

C. WILLIAMS, BROWN AND EARLE CO, 

D. WATTS REGULATOR CO, 

Е, ТҮРЕ PL 800, MODEL LT 376-30 IN, NO, 0 TO 15 LB LONERGAN 

F, WHEN A SPECIFICATION OR VENDOR IS NOT GIVEN THE ITEM 
MAY BE CLASSED AS COMMERCIAL AND PROCURED LOCALLY 


Figure 10-4. Rotor Blade Service Testing Equipment (Sheet 1 of 3) 
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T.O. 1H-21-3 Section X 


REFER TO 


REFER TO 
NOTE р, 


А, 
B. 
C. 
D. 


Notes 


ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS 
OTHERWISE NOTED 

FINISH WOODEN SURFACES BY APPLYING TWO 
COATS OF VARNISH SPEC MIL-V-6893 

PIERCE A SMALL HOLE TO ALLOW AIR ESCAPE 
FABRICATE BRACKET (20) BY DRILLING A 0.50 
DIA HOLE THROUGH BASIC BLOCK APPROXI- 
MATELY 0.50 FROM A LONG EDGE AND CEN- 
TERED ON THE LENGTH, THEN SAWING LENGTH- 
WISE THROUGH THE BLOCK AND HOLE CENTER 


Figure 10-4. Rotor Blade Service Testing Equipment (Sheet 2 of 31 
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Section X 


416 


DRILL NO, 0.159 HOLE 
TWO PLACES 


DRILL NO, 0.159 


Notes 


ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS 
OTHERWISE NOTED 

ASSEMBLE BASE (3), BRACE (4), 
(6) BY GLUING AND NAILING 
ASSEMBLE THE COMPONENTS OF THE TEST 


AND SUPPORT 


16 | HOLE TWO PLACES 


T.O. 1H-21-3 


f 


REFER TO NOTE 
D. SHEET TWO 
OF THIS FIGURE 


a 


DRILL NO, 0.040 


HOLE, END TO ze 


> 
X 


0.125 


EQUIPMENT, OTHER THAN THOSE NOTED IN 
NOTE B, WITH AN545-8 SCREWS, LENGTH AS 
REQUIRED 

RADIUS OF CLAMP TO BE DETERMINED BY 
CAPACITY OF BOTTLE 


Figure 10-4. Rotor Blade Service Testing Equipment (Sheet 3 of 3] 


T.O. 1H-21-3 Section X 


1,0 TYPICAL 


DRILL AND REAM CHAMFER 0,125 


0.251 DIA а Е 2525 | 
LOCATE 3 BOLT HOLE 2 PLACES 222 0,250 


HOLES, EQUALLY l. 
2 хє? 


SPACED BETWEEN 
2 OUTBOARD HOLES 


REFER TO 
NOTE B, 


DRILL AND REAM e 


0.257 DIA HOLE 6 
6 PLACES 


Notes 


A. ALL DIMENSIONS ARE SHOWN IN 
INCHES UNLESS OTHERWISE 
NOTED 

B, PRESS FIT DOWEL (1) INTO BASE 
(5), AND DRILL AND REAM BAR 
(3) TO OBTAIN A SLIP FIT OF 
DOWEL (1) 

C. BREAK ALL SHARP EDGES BE- 
FORE ASSEMBLING 

D. CADMIUM PLATE ALL STEEL 
PARTS PER FED, SPEC QQ-A-416 


Material Required 


ex Nomenclature nerd Size Material Spec 


Dowel 2 0.250 Dia x 1.50 Steel - 
Wing Nut 1/4-20 Steel 


Bar 0.250 x 1.750 x 16,750 A12024-T4 Fed, QQ-A-355 
Bar 0.250 x 1.09 x 10.50 Al2024-T4 Fed, QQ-A-355 
Base 0.250 x 8.00 x 16.750 Al 2024-T4 Fed, QQ-A-355 
Screw, Allen Head 1/4-20 x 0.875 Steel — H 


Figure 10-5. Rotor Blade Tab Clamp 
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Section X 


418 


Inde 
No. 


T.O. 1Н-21-3 


Material Required 


AN442B5-8 


AND10133-1402 
AND10133-1402 
0.250 x 2.0 x 4,0 


Material 


Al 7075-T6 Fed QQ-A-277 
Al 7075-T6 Fed QQ-A-277 
Al 7075-T6 Fed QQ-A -283 


0.375 DRILL 2 HOLES 
0.159 DIA, LOC- 
ATE AS SHOWN 


1,125 


DRILL 4 HOLES 
0.159 DIA LOC- 
ATE AS SHOWN 


Notes 


ALL DIMENSIONS ARE SHOWN IN INCHES 
UNLESS OTHERWISE NOTED 

BREAK ALL SHARP EDGES BEFORE AS- 
SEMBLING 

STEEL OR ALUMINUM CHANNEL STOCK 
MAY BE SUBSTITUTED, PROVIDING THE 
DIMENSIONS SHOWN CAN BE MAINTAIN- 
ED. OMIT RIVETS IF CHANNEL STOCK IS 
USED, IF STEEL CHANNEL STOCK IS 
USED CADMIUM PLATE PER FEDERAL: 
SPEC QQ-A-416 


Figure 10-6. Pitch Link Checking Tool 


T.O. 1Н-21-3 Section X 


Material Required 


Index No. Nomenclature No. Reqd Material 


Shock chord 0.250 Dia x 20.0 Shock chord MIL-C-5651 
Rivet AN470AD4 - - 
Ноок 1.625 Steel Refer to Note C. 


Indicator 0.064 x 5,75 x 12.50 Al 2024-T4 Fed. QQ-A-355 
Nut АМ365-1032 ` - - 

Washer AN960C3 

Bolt AN3-6A = 2 
T-Support AND10136-1202 Al 2024-T4 Fed. QQ-A-267 


REFER TO 
NOTE D, 


SLOT—1,0 LONG x 0. 50 
WIDE, 0.250 RADIUS EACH 


DRILL 0,191 DIA 
HOLE, LOCATE 
CENTER 1,0 FROM 
EDGES 


SEE DETAIL A 


QN 


REFER TO 
NOTE B, 


DETAIL A 


Notes 


A. ALL DIMENSIONS ARE SHOWN IN INCHES UN- 
LESS OTHERWISE NOTED 

B. ENGRAVE LINES AND DEGREE ORDINATES AND 
FILL IN WITH BLACK LACQUER, COLOR NO. 
604, SPEC MIL-L-6805 

C. HOOK МО, 2810. MADDOCK СО, PHILA., РА. 

D. LOCATE EACH T-SUPPORT (8) 79815" TO THE 
CENTERLINE OF INDICATOR (4) 


Figure 10-7. Rotor Blade Tab Angle Indicator 
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Section X T.O. 1H-21-3 


Notes 0) š 
/ 79. 
A, SEE SHEET 2 OF THIS FIGURE FOR FABRICATION 6 

OF INDIVIDUAL PARTS AND FOR APPLICABLE 5 


GENERAL NOTES 


Material Required 


Index No. 
No, Nomenclature реда Material 


9.0 x 5.0 x 0.750 Steel 1025 MIL-S-7952 
8.0 x 1.50 x 0,8125 Steel 1025 MIL-S-7952 
0.250 x 1.50 x 1. 50 x 8.00 Steel 1025 MIL-S-7952 
530510 x 3,03 0. 125 — 

AN365-428 — 

AN960-416 — 

0.250 x 1. 50 х 1, 50 x 8.00 Steel 1025 MIL-S-7952 
1020*x:6,0.x20, 375. Steel 1025 MIL-S-7952 
AN4-18 — — 


Plate 
Plate 
Angle 
Channel 
Nut 
Washer 
Angle 
Base 
Bolt 


1 
2 
3 
4 
5 
6 
7 
8 
9 


rb GG t9 t9 D н 


Figure 10-8. Structural Bonding Test Equipment (Sheet 1 of 3) 
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T.O. 1H-21-3 Р Section X 


DRILL AND REAM 

0.50 DIA HOLE | DRILL AND REAM 
0.250 DIA HOLE 
3 PLACES 


CHAMFER 409 


2.50 
TYPICAL 


LOCATE PLATES 
(2) AS SHOWN 


DRILL AND REAM 
0.250 DIA HOLE 
3 PLACES 


Notes 


ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS A FREQUENT CHECK ON DIMENSIONS AND SUIT- 
OTHERWISE NOTED ABLE CLAMPING SHOULD BE MADE TO ASSURE 
ASSEMBLE PARTS, NOT BOLTED, BY OXY-ACE- ALIGNMENT 

TYLENE WELDING. TACK WELD ALL PARTS TO WHEN A SPECIFICATION OR A VENDOR IS NOT 
REPRESENT AS MUCH OF THE COMPLETE AS- GIVEN, THE ITEM MAY BE CLASSED AS COM- 
SEMBLY AS POSSIBLE BEFORE FINAL WELDING, MERCIAL AND PROCURED LOCALLY. 


Figure 10-8. Structural Bonding Test Equipment (Sheet 2 of 3) 
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Section X T.O. 1H-21-3 


Index 
No. 


Nomenclature Read Material Required Spec 


1 Ваг 1.50 Шах 2.50 Steel 4130 MIL-S-6758 
2 Cotter Pin AN381-3-16 == 

3 Washer AN960-816 

4 Clevis Pin AN398-51 


DRILL AND TAP 
9/16-18 THROUGH 


4 DRILL 0.500 DIA 
HOLE 2 PLACES 


REFER TO 


NOTE B. 
(9) I /? 


c 


= 


0.875 


0.625 


Notes 


A. ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS 
OTHERWISE NOTED 

B. USE WASHERS AS REQUIRED, TO ALIGN LAP 
SHEAR TEST STRIP IN FIXTURE 

C. WHEN A SPECIFICATION OR A VENDOR IS NOT 
GIVEN, THE ITEM MAY BE AS COMMERCIAL AND 
PROCURED LOCALLY 


Figure 10-8. Structural Bonding Test Equipment (Sheet 3 of 3) 
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T.O. 1H-21-3 


Notes 


A. FOUR INCH DIAMETER REQUIRED FOR SHAFT PART 
NUMBERS 22D3046, 22D3056 AND 22D3066, FIVEINCH 
DIAMETER REQUIRED FOR SHAFT PART NUMBERS 
22D2073 AND 42D3041 

B. CADMIUM PLATE ALL PARTS EXCEPT CRES IN 
ACCORDANCE WITH SPEC АМ-Р-61 

C. ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS 
OTHERWISE NOTED 

D, TOLERANCES ON DECIMALS UNLESS OTHERWISE 
MARKED ARE: 

TWO-PLACE DECIMALS +0, 02 
THREE-PLACE DECIMALS %0.005 
E. WHEN A SPECIFICATION OR A VENDOR iS NOT 


GIVEN, THE ITEMS MAY BE CLASSED COMMER- 
CIAL AND PROCURED LOCALLY 


BALANCE 


WEIGHT (REF) 


SLOT —0, 250' WIDE 


OE 
SLOT —0,531x 0.10 3 


x WIDTH OF A 
PLATE 


[9.250 / 


0,062 


ШУ 
1 0. 125R 


SLOT —0.343 x 0,10 
x WIDTH OF 
PLATE 


0.500 DIA 


SILVER SOLDER 
OR SPOT WELD 


Material Required 
No. 
Reqd 
0.250x 0,50 х 1.875 
AN392-17 
AN382-2-5 
Washer 0.250 OD x 0.125 ID 
Strap 0,:032.х 0.,50:х:9,0 
Nut 1/4 x 20 Thd 
Thumb Screw 1/4 х 20 Thd x 1, 0 lg 


WEIGHT RE- 
TAINER PLATE 


Section X 


STRAP 


REFER TO NOTE 
A. FOR DIAMETER 


SILVER SOLDER 
NUT TO STRAP 


0.3125 
* 
t GRIND TO 
à > ра 0.156 DIA 


Material 


Steel 4130 MEGS 78758) 


på x | 


Steel - 
CRES, Comp D. 1/2Н MIL-S-5059 
Steel - 
Steel - 


Figure 10-9. Drive Shaft Balance Clamp 
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Section X T.O. 1H-21-3 


Notes 


A. ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS 
OTHERWISE NOTED ; 

B. WHEN А SPECIFICATION OR A VENDOR IS NOT 
GIVEN, THE ITEM MAY BE CLASSED AS COM- 
MERCIAL AND PROCURED LOCALLY 


DRILL 0.377 
DIA INCLINED 
А, : 9 DEGREES, 30 


deu 2” салымы 
1 х 

%; 
| х 


DRILL AND ТАР 
> 10-32 THD 0.50 
22 (|4 DEEP 
9 


DRILL 0.765 

DIA THROUGH 

EACH BLOCK i Y] 

Ї 
DRILL 0. 
DIA THROUGH 
CENTER NE 
” 
9 


062 
“10 
Bv 


DRILL AND TAP 
3/8-16 THD THROUGH 
2 PLACES EACH BLOCK 


Х-----тл 


DRILL 0.377 DIA 
THROUGH 4 PLACES 
DRILL 0.250 

DIA THROUGH | 
EACH PIN NJ 


DRILL AND TAP 


DRILL 0.189 DIA 10-32 THD EACH 
2 PLACES EACH BLOCK 
BLOCK 


Material Required 


index Nomenclature verd Size Material Spec 
1 Plate 1 0,593 х 14.375 x 7.5 Al 2024-T4 
2 Nut 2 AN316-6R — - 
5) Screw, Socket Hd Cap 4 No. 10-32 x 0.750 - - 
4 Chain 2 Sash weight-type. 7.0 Lg. Copper -coated steel — 
5 Screw, Socket Hd Cap 4 3/8-16 thd x 1.125 - — 
6 Pin 2 0.750 Dia x 6.0 Steel 2330 Fed. QQ-A -609 
Т. Dowel 2 0.250 Dia x 1.250 Steel 2330 Fed. QQ-A -689 
8 Block 2 1.0 х 2.43 x 1. 75 Al 2024-T4 Fed. QQ-A-355 
9 Dowel 2 0.187 Dia x 1.625 Steel 2330 Fed. QQ-A -689 
10 Bolt 1 АМ 6-10 - --- 
11 Cord AR 0.625 Dia Nylon MIL -C -5040 


Figure 10-10. Alignment Fixture—Forward Transmission Location 
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T.O. 1H-21-3 


TRANSMISSION DRIVE SHAFT ADAPTER PLATE 
[P 


120° 


TYPICAL DRILL 0.625 DIA 


HOLE THROUGH 
CENTER 


DRILL AND REAM 
0.500, +0. 001 OR 
-0.000, DIA HOLE 
3 PLACES, LOCATE 
CENTERS ON 

6.50 DIAMETER 


MATERIAL REQUIRED 


Index Reqd Size Material Spec 


0.250 x 6.0x 6.75 А12024 Fed.QQ-A-355 


Section X 


ENGINE LOCATION 
[i 


DRILL AND REAM 

0. 4375, +0. 006 OR 

-0.000, DIA HOLE 
MINIMUM 8 PLACES, 
LOCATE HOLES TO MATCH 
LUG HOLES ON 

ENGINE MOUNT 


VERTICAL 
AXIS 


LATERAL 
AXIS 


DRILL 0.625 DIA 
HOLE. LOCATE ON 30.250 

VERTICAL AXIS A 

DISTANCE OF 0. 080 - 
BELOW LATERAL 

AXIS 


MATERIAL REQUIRED 


Size Material Spec 
1 0.250x 30.25 x 30.25 Al 2024 Fed.QQ-A-355 


DRIVE SHAFT BEARING SUPPORT PLATE 
аана Иа s= 


5.250 


DRILL AND 
5.250 
DIA HOLE 
2 PLACES 


SCRIBE LINES 
BISECTING THE 
G, OF 0,500 


DEE DRILL 0, 500 


DIA HOLE 


MATERIAL REQUIRED 


Index No. 
No.  Reqd Size 


1 2 0.0625 x 12.0 x 2.0 Al 2024 Fed. QQ-A-355 


Material Spec 


Notes 


REAM 0, 3125 


Index No. Size 


TRANSMISSION SPLINED SHAFT PLUG 
EEE ED 


DRILL AND REAM 

0. 3125 DIA HOLE 
THROUGH, LOCATE 
DRILL 0. 0625 CENTER 0, 3125 

DIA HOLE THROUGH FROM END OF 
CENTER PLUG 


MATERIAL REQUIRED 


Material 


Spec 


No. Reqd 
1 2 


1.125 OD x 3.0 4130 Steel MIL-S-6758 


A. ALL DIMENSIONS ARE SHOWN IN INCHES 
UNLESS OTHERWISE NOTED 


Figure 10-10A. Alignment Fixtures—Drive Shafting and Transmissions 


Changed 15 March 1960 
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T.O. 1H-21-3 Section X 


Notes 

A. ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS 
OTHERWISE NOTED 

B. WHEN A SPECIFICATION OR A VENDOR IS NOT 
GIVEN, THE ITEM MAY BE CLOSED AS COM- 
MERCIAL AND PROCURED LOCALLY 

C. THE BOLTS AND OTHER HARDWARE USED IN 
ATTACHING THE ENGINE DRIVE SHAFT TO THE 
FAN-HUB ADAPTER, OR EQUIVALENT, MAY BE 
USED TO ATTACH THE FIXTURE TO THE FAN- 
HUB ADAPTER 


тө- 


SCRIBE LINE 
2.0 LONG 


EN M 


^. 
7 


DRILL AND ТАР 
10-32 THD 3 
PLACES, 0.750 DEEP 


WW 


DRILL 0.193 
DIA 2 PLACES 


DRILL 0.377 
DIA THROUGH 
2 PLACES EACH 
BLOCK 


DRILL 0.189 
DIA 2 PLACES 


УУ 


—9—— : — 9 ——— - — - —<——- —TT 


DRILL 0.189 
DIA 2 PLACES 
EACH BLOCK 


4 


DRILL 0.189 
DIA 0.50 DEEP 


EACH BLOCK 
DRILL 0.062 


DIA THROUGH 
CENTER 


DRILL AND TAP 
10-32 THD 0.50 
DEEP, EACH BLOCK 


1 
DRILL 0.193 


DIA CSINK DRILL AND TAP 
82 DEGREES REFER TO 3/8-16 THD THROUGH 
3 PLACES NOTE B. 4 PLACES 


Material Required 


1 Plate 0.560 x 10,50 x 11.375 | Al 2024-T4 | Fed. QQ-A-355 
2 Washer 2 А 960-6 - - 

3 Screw, Socket Hd Cap 2 No, 10-32 x 0,750 Steel - 

4 Dowel 2 0.187 Dia x 0.750 Steel 2330 Fed, QQ-S-689 
5 Plate 1 0,250 x 8,25 х 23.375 Al 2024-T4 | Fed. QQ-A -355 
6 Screw 6 AN507-10-16 Steel - 

7 Screw, Socket На Cap 4 3/8-16 thd x 2.0 Steel - 

8 Dowel 4 б Тал Dia x 1. 750 Steel 2330 Fed. QQ-S-689 
9 Plate 1 0.375 x 18. 250 x 3.125 | Al 2024-T4 | Fed. QQ-A -355 
10 Block 2 1,50 1,50-*.4, 0 Al 2024-T4 | Fed. QQ-A-355 


Figure 10-11. Alignment Fixture—Engine Drive Shaft Location 
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Section X 


DRILL 0.5156 


Notes 
A. ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS 


OTHERWISE NOTED 


T.O. 1H-21-3 


B. HOLES FOR BOLTS (2) ARE 46.250 CENTER TO 


CENTER 


C. LOCATE HOLE ON CENTER AND 2.602 BELOW 
HORIZONTAL CENTERLINE OF HOLES FOR BOLTS 


(2) 


D. WHEN A SPECIFICATION OR A VENDOR IS NOT 
GIVEN, THE ITEM MAY BE CLASSED AS COM- 
MERCIAL AND PROCURED LOCALLY 


DRILL AND TAP 
3/8-16 THD, 0.875 
DEEP 4 PLACES 
EACH PLATE 


DIA THROUGH 
EACH PLATE 


DRILL 0.377 % 
DIA THROUGH 55 
8 PLACES 
А 
FWD 
DRILL 0.193 / 
DIA THROUGH 9 
4 PLACES 


426 


Nomenclature 


Dowel 

Bolt 

Dowel 

Screw, Socket Hd Cap 
Screw, Socket Hd Cap 
Channel 

Plate 

Nut 

Plate 

Bolt 

Cord 

Pin 

Nut 


Figure 10-12. Alignment Fixture—Engine Mount Location 


DRILL AND TAP 
10-32 THD THROUGH 


DRILL 0. 189 
DIA THROUGH 


DRILL 0.062 
DIA THROUGH 
ENTER 


DRILL 0. 189 


PLATE 
DRILL 0.377 
DIA THROUGH 
REFER TO 
NOTE C. 


0.187 Dia'x 0, 750 
АМ8-26 

0.187 Dia x 0.50 
No, 10-32 x 0,375 
3/8-16 thd x 1.00 
Alcoa Die No. 3776.48.5 Lg 
1.0 x 2.875 х 2,250 
AN316-6R 

0.250 x 3.0 x 4. 750 
AN6-10 

0.625 Dia 
АМ381-3-16 
AN310-8 


DIA, 0.625 DEEP 
2 PLACES EACH 


Material 


Steel 2330 
Steel 2330 
Steel 

Steel 
Aluminum 
Al 2024-T4 
Steel 

Al 2024-T4 


Nylon 


^ NOTE C. 


REFER TO 


Fed. QQ-S-689 
Fed. QQ-S-689 
Fed. QQ-A -377 
Fed, QQ-A-355 
Fed, QQ-A-355 
MIL-C-5040 


DRILL 


T.O. 1H-21-3 


2 


DRILL AND REAM 


20 FOR BUSHING (21) 


19 
SCH es s T 
DRILL 0.193 DT 
DIA THROUGH DRILL 0. 193 
6 PLACES DIA THROUGH 


2 PLACES 


AND TAP 


D. 
10-32 THD, 0.50 А А 
DEEP 2 PLACES 4 PLACES 
DRILL AND TAP 
10-32 THD, 1.0 
DEEP 


DRILL AND REAM 


FOR BOL 
EACH BL 


Inde 
No. 


` O AG mb V Ne 


DRILL 0, 193 
DIA THROUGH 
11 PLACES 


DRILL 0. 189 

DIA, 0.125 DEEP 

4 PLACES 

| DRILL AND TAP 
I 10-32 THD, 0.250 


i DEEP 4 PLACES 


17 
E 


2а 
D RS 


B. WHEN 
GIVEN 


T (6) 
OCK 


` 


Ce 
^ {~ 
M 
- 

м, 


! 
I 
l 
® | 
5 L 
A 
97 RILL 0.193 DRILL 0. 189 
4 DIA THROUGH 
2 PLACES EACH 


BLOCK 


DIA THROUGH 
2 PLACES EACH 


BLOCK Material Required 


Nomenclature 


Nut 
Washer 


AN315-8 
АМ960-816 


0.7515 
0.500 ID x 9.7518 


1.0 x 1.50% 2,250 
No. 10-32 x 1.250 
AN8-31 

No, 10-32 x 1.50 

No. 10-32 x 0.875 

0. 187 x 1, 125 

No. 10-32 x 1.750 
0.375 x 75625:x 16,0 
0,375. 2.625% 11.312 
No, 10-32x 2,0 

1.0 х 1,625 x 11.312 
0,375 x-19875-x-1173112 
0,375 57 511312 
No. 10-32 x 1.00 
0.375: 4.375: 10, 125 
No. 10-32 x 1.062 

1,0 x 2,0 355-1. 905 


0.624 
0.375 ID x 01627 OD ix, 1,375 


0,375 Dia x 35250 

No. 8-32 х 0.50 

Sash weight - type 

No. 10-32 x 2. 250 
0.250x 3,0 x 6.0 
0.875 x 3,0 x3. 0 
0.187x 3.0x 3.0 
0.500 x 3.0 x 3.0 
0,375 ҡ 8.375х 10. 125 


Bushing OD x 1.375 


Plate 
Screw, 
Bolt 
Screw, 
Screw, 
Dowel 
Screw, 
Plate 
Plate 
Screw, 
Plate 
Plate 
Plate 
Screw, 
Plate 
Screw, 
Plate 
Bushing 
Pin 
Screw, Socket Hd Cap 
Chain 
Screw, 
Plate 
Plate 
Matrix 
Plate 
Plate 


Socket Hd Cap 


Socket Hd Cap 


Socket Hd Cap 


Socket Hd Cap 


Socket Hd Cap 


Socket Hd Cap 


Socket Hd Cap 


Socket Hd Cap 


merrem кю кюю NEO  — b эс 


х 
х 
х 
x 
x 


Section X 


DRILL AND TAP 
10-32 THD, 0.125 
DEEP, 2 PLACES 


DRILL 0,193 DIA 
THROUGH 4 PLACES 


SLOT — 0.50 WIDE 
x 0.281 DEEP 


Notes 


A, ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS 
OTHERWISE NOTED 


A SPECIFICATION OR A VENDOR IS NOT 


, THE ITEM MAY BE CLASSED AS COM- 
MERCIAL AND PROCURED LOCALLY 
C, CERRO DE PASCO COPPER CORP, N EW YORK, N. Y. 


Material 


Fed. QQ-B-611 
Fed. QQ-A -355 


Brass 


Al 2024-T4 
Steel 

Steel 

Steel 

Steel 2330 
Steel 

Al 2024-T4 
Al 2024-T4 
Steel 

Al 2024-T4 
Al 2024-T4 
Al 2024-T4 
Steel 

Al 2024-T4 
Steel 

Al 2024-T4 


Brass 


Steel 2330 

Steel 

Copper -coated steel 
Steel 

Al 2024-T4 

Al 2024-T4 
Cerrobend 

Al 2024-T4 

Al 2024-T4 


Fed. QQ-S-689 
Fed. QQ-A-355 
Fed, QQ-A-355 
Fed, QQ-A-355 
Fed, QQ-A-355 
Fed. QQ-A-355 
Fed, QQ-A-355 


Fed. QQ-A-355 
Fed. QQ-B-611 


Fed. QQ-S-689 


Fed. QQ-A-355 
Fed. QQ-A-355 
Refer to Note C 
Fed. QQ-A -355 
Fed. QQ-A-355 


Figure 10-13. Alignment Fixture—Central Transmission Location 
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Section X T.O. 1H-21-3 


Notes 


A, ALL DIMENSIONS ARE SHOWN IN 
INCHES UNLESS OTHERWISE 
NOTED 

B, WILLIAMS BROWN AND EARLE 
CO, PART NO, M-9921 

C, A-C WATTS REGULATOR CO, 

D, MARK SCALE, GRADUATED IN 
INCHES, ON BOARD WITH BLACK 
LACQUER, COLOR NO, 604, SPEC 
MIL -L -6805 

E, WHEN A SPECIFICATION OR VEN- 
DOR IS NOT GIVEN, THE ITEM 
MAY BE CLASSED AS COMMER- 
CIAL AND PROCURED LOCALLY 


REFER TO 
NOTE D, 


Material Required 


Nomenclature Material 


Mounting Board 
Clamp 

Clip 

Tube 

Hose 
Screw 

Nut 

Tee Fitting 
Hose 
Regulator 
Screw 
Hose 


1510! 17,0 3 23,0 Plywood 

AN735-9 

AN750-16 

0.250 ID x 0,50 OD 

0.50 ID x AR Refer to Note B. "аны 

АМ500-10-8 эм 

AN365-1032 23 

АМ834-8 = 

0.50 ID x 6.0 Rubber Refer to Note B. 
— - Refer to Note C, 

АМ545-8 x = 

0.50 ID x 18.0 Rubber Refer to Note B. 


О со JC оломон 


N 


1 
5 
1 
1 
1 
5 
5 
1 
il 
1 
2 
1 


Figure 10-14. Fuel Cell Pressure Testing Equipment 
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T.O. 1H-21-3 Section X 


HOT KNIFE BLADE 


COMMERCIAL COPPER 


1.0 RADIUS E AL 0.315 x 1.0x 2.0 BRAZED JOINT 


SOLDERING 
IRON (REF) 


COMMERCIAL COPPER 
0.375 OD x 4.0 


SHAPE TO 
KNIFE EDGE 


PEDESTAL 
EEE) 


Og Notes 


Ц 


m A. ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS 
` 6 OTHERWISE NOTED 

REFER TO : B. INCREASE THREAD LENGTH OF BOLTS AS RE- 

NOTE B, ` 1 


QUIRED 

ASSEMBLE PEDESTAL BY GLUING AND NAILING 
UNLESS OTHERWISE NOTED 

WHEN A SPECIFICATION OR A VENDOR IS NOT 
GIVEN, THE ITEM MAY BE CLASSED AS COM- 
MERCIAL AND PROCURED LOCALLY 


X 


Material Required 


0.750 x 6,0 x 10.0 15058 
0.750x 4,0 x 2.0 15058 
1.50 x 2.50 x 6.0 15058 
0.250 x 2, 50 x 10.0 15058 
0.50x 3.0 x 12.0 15058 
1.50 x 3,0 x 10.0 15058 
0,750 х 3, 0/x-5, 0 15058 
AN960-416 

AN350-428 

1.0 x 14.0 x 14.0 15058 
AN4-42 

AN4-24 


хо соо - со Ui > Q tD 


1 
2 
1 
2 
2 
1 
2 
3 
3 
1 
1 
2 


Figure 10-15. Fuel Cell Repair Equipment 
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Section X T.O. 1H-21-3 


1 DRILL 0.1285 DIA HOLES 
AS REQUIRED. ROW DIST- 
ANCE 0.50. PITCH 0.750 


DRILL 0.1285 DIA HOLES 
AS REQUIRED. LOCATE TO 
MATCH HOLES IN STRIP (1) 


REFER TO 
NOTE C. 


DRILL 0, 2656 DIA 
HOLES AS REQ- 
UIRED. PITCH 
1.50 


SLOT «APPROX 0. 625 
LONG. LOCATE TO MATCH 
HOLES IN CHANNEL (9). 
CUT TO FIT HEAD AND 
SHANK OF BOLT (8) 


REFER TO 
NOTE E, 


REFER TO 
NOTE B. 


DRILL 0.1285 DIA HOLES 
AS REQUIRED. LOCATE TO 
MATCH HOLES IN STRIP (1) 


DRILL 0.2656 HOLE 
BONDING CLAMP (REF) 
Notes 


A. ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS 
OTHERWISE NOTED 

B. CUT OUT BLOCK (6) TO FIT CONTOUR OF ROTOR 
BLADE TRAILING EDGE, ALLOW CLEARANCE FOR 
PAD (5, AND BEVEL AS REQUIRED 

C. FORM STRIP (1) TO FIT CONTOUR OF ROTOR 
BLADE LEADING EDGE 

D. WHEN A SPECIFICATION OR A VENDOR IS NOT 
GIVEN, THE ITEM MAY BE CLASSED AS COM- 
MERCIAL, AND PROCURED LOCALLY 

E. BRAZE TO CHANNEL (9) 


Material Required 


Index 


No. Nomenclature SEN Material 


Strip 0.032x 5.0 x 27.250 Steel 4130 Fed. QQ-S-685 
Rivet AN470AD4-5 — — 
Cushion 0::25055:-5.,0 х 5:50 Rubber Sheet MIL -R -6855 
Plate 0,032 x 2.0 x 5.0 Steel 4130 Fed. QQ-A-685 
Pad 0.625 x 5.0x 5.0 Felt Fed. С-Е-206 

' Block 1.625x 3.375 x 5.0 Maple Fed. MM-L -736 
Plate 0; 032 x 1.625 x 5.0 Steel 4130 Fed. QQ-A-S-685 
Bolt AN24-12 — — 
Channel 0.032 x 5.0 x 14.250 Steel 4130 Fed. QQ-S-685 
Nut AN315-4R — == 
Bolt АМ43-14 - - 


1 
2 
3 
4 
7 
6 
7 
8 
9 
0 
1 


T ke 


Figure 10-16. Rotor Blade Leading Edge Bonding Clamp 
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A-1. GENERAL. 


A-2. The list in this section contains the materials 
and attachments used in the repair figures and 
replacement charts throughout this manual. All 
dimensions listed are in inches. 


A-3. SPECIFICATIONS. 


А-4. Where reference is made to a specification 
number for a material, the basic specification num- 
ber shall be construed to include all supplementary 
bulletins, revisions, or amendment to that specifi- 
cation. 


A-5. COLORS. 


A-6. Throughout the manual and in the list in this 
section, reference is made to specific colors by 
number. In some instances, the number listed is in 
accordance with ANA Bulletins 157 and 166, and 
in other instances the number is in accordance 
with either inactive Federal Specification TT-C- 
595 or Federal Standard No. 595. Federal Specifi- 
cation TT-C-595 has been superseded by Federal 
Standard No. 595. The following chart shows the 
equivalent Federal Specification and Federal 
Standard Number, for ANA Bulletin Number 
colors. 


T.O. 1H-21-3 Appendix | 
APPENDIX I 
REPAIR MATERIALS 
Federal Federal 
ANA Bulletins Specification Standard No. 
157 and 166 Color TT-C-595 595 Color 

Color No. Name Color No. No. 

508 International Orange 1205 12197 

509 Insignia Red 1105 11136 

510 Maroon 1010 10049 

511 Insignia White 1755 17875 

512 Aireraft Gray 1645 16473 

518 Engine Gray 1610 16081 

515 Gloss Black 1775 17038 

— Red 2105 21136 

601 Insignia White 3715 87875 

602 Light Gray 3635 36440 

604 Black 3725 37038 

605 Insignia Blue 3505 35044 

610 Sky 3454 34424 

611 Interior Green 3430 84151 

612 Medium Green 3406 84079 

613 Olive Drab 3412 34087 

614 Orange Yellow 3305 33538 

619 Bright Red 3115 31136 

620 Light Gull Gray 3635 36440 

621 Dark Gull Gray . 3615 36231 

— Green 3433 34258 


Note 


The colors above the double line are 
glossy and those below it are lusterless. 


Federal Federal A-7. REPAIR METALS. 
ЕМА аена Color Асы got stone eg A-8. When a thickness for a metal, as given in a 
Color No. Name Color No. No. repair figure or replacement chart throughout this 
501 Light Blue 1520 15102 manual, is not found in the list in this section, a 
502 Insignia Blue 1510 15044 combination of two or more standard gages as 
508 Light Green 1460 14187 f å 1 2 Ў 
504 Olive Drab 1405 14087 ound in the list may be used to give the desired 
506 Orange Yellow 1310 13538 thickness. 
Stock Gage, Type Commercial š : 
Description oF Number Designation Specification 
ALUMINUM 
Sheet 0.006 2024-T4 Alclad Federal QQ-A-362 
Sheet 0.008 2024-T4 Alclad Federal QQ-A-362 
Sheet 0.012 2024-T4 Alclad Federal QQ-A-362 
Sheet 0.014 2024-T4 Alclad Federal QQ-A-362 
Sheet 0.015 2024-T4 Alclad Federal QQ-A-362 
Sheet 0.016 2024-T4 Alclad Federal QQ-A-362 
Sheet 0.020 2024-T4 Alclad Federal QQ-A-362 
Sheet 0.024 2024-T4 Alclad Federal QQ-A-362 
Sheet 0.025 2024-T4 Alclad Federal QQ-A-362 
Sheet 0.026 2024-T4 Alclad Federal QQ-A-362 
Sheet 0.082 2024-T4 Alclad Federal QQ-A-362 
Sheet 0.040 2024-T4 Alclad Federal QQ-A-362 
Sheet 0.048 2024-T4 Alclad Federal QQ-A-362 


Changed 15 March 1960 
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T.O. 1H-21-3 


Stock Gage, Type Commercial 


Description or Number Designation Specification 


ALUMINUM (continued) 


Sheet 0.050 2024-T4 Alclad Federal QQ-A-362 
Sheet 0.051 2024-T4 Alclad Federal QQ-A-362 
Sheet 0.052 2024-T4 Alclad Federal QQ-A-362 
Sheet 0.056 2024-T4 Alclad Federal QQ-A-362 
Sheet 0.057 2024-T4 Alclad Federal QQ-A-362 
Sheet 0.064 2024-T4 Alclad Federal QQ-A-362 
Sheet 0.072 2024-T4 Alclad Federal QQ-A-362 
Sheet 0.081 2024-T4 Alclad Federal QQ-A-362 
Sheet 0.091 2024-T4 Alclad Federal QQ-A-362 
Sheet 0.096 2024-T4 Alclad Federal QQ-A-362 
Sheet 0.097 2024-T4 Alclad Federal QQ-A-362 
Sheet 0.102 2024-T4 Alclad Federal QQ-A-362 
Sheet 0.113 2024-T4 Alclad Federal QQ-A-362 
Sheet 0.125 2024-T4 Alclad Federal QQ-A-362 
Sheet 0.136 2024-T4 Alclad Federal QQ-A-362 
Sheet 0.156 2024-T4 Alclad Federal QQ-A-362 
Plate 0.250 2024-T4 Alclad Federal QQ-A-355 
Plate 0.330 2024-T4 Alclad Federal QQ-A-355 
Plate 0.375 2024-T4 Alclad Federal QQ-A-355 
Plate 0.625 2024-T4 Alclad Federal QQ-A-355 
Sheet 0.072 2024-T6 Alclad AN-A-42 
Sheet 0.100 2024-T6 Alclad AN-A-42 
Sheet 0.020 5052 Alloy Federal QQ-A-318 
Sheet 0.025 5052 Alloy Federal QQ-A-318 
Sheet 0.051 6061-T4 Alloy Federal QQ-A-327 
Sheet 0.064 6061-T4 Alloy Federal QQ-A-327 
Sheet 0.072 6061-T4 Alloy Federal QQ-A-327 
Sheet 0.016 7075-T6 Alclad Federal QQ-A-287 
Sheet 0.020 7075-T6 Alclad Federal QQ-A-287 
Sheet 0.025 7075-T6 Alclad Federal QQ-A-287 
Sheet 0.032 7075-T6 Alclad Federal QQ-A-287 
Sheet 0.040 7075-T6 Alclad Federal QQ-A-287 
Sheet 0.047 7075-T6 Alclad Federal QQ-A-287 
Sheet 0.050 7075-T6 Alelad ` Federal QQ-A-287 
Sheet 0.051 7075-T6 Alclad Federal QQ-A-287 
Sheet 0.058 7075-T6 Alclad Federal QQ-A-287 
Sheet 0.063 7075-T6 Alclad Federal QQ-A-287 
Sheet 0.064 7075-T6 Alclad Federal QQ-A-287 
Sheet 0.072 7075-T6 Alclad. Federal QQ-A-287 
Sheet 0.081 7075-T6 Alclad 2 Federal QQ-A-287 
Sheet 0.083 7075-T6 Alclad Federal QQ-A-287 
Sheet 0.091 7075-T6 Alclad Federal QQ-A-287 
Sheet 0.093 7075-T6 Alclad Federal QQ-A-287 
Sheet 0.094 7075-T6 Alclad Federal QQ-A-287 
Sheet 0.102 7075-T6 Alclad Federal QQ-A-287 
Sheet 0.125 7075-T6 Alclad Federal QQ-A-287 
Sheet 0.136 7075-T6 Alclad Federal QQ-A-287 
Sheet 0.250 7075-T6 Alclad Federal QQ-A-287 
MAGNESIUM 
Sheet 0.020 FS-1A Magnesium Federal QQ-M-44 
Sheet 0.025 FS-1A Magnesium Federal QQ-M-44 
Sheet 0.032 FS-1A Magnesium Federal QQ-M-44 
STEELS 

Sheet 0.025 SAE 4130 Steel MIL-S-18729 

Sheet 0.031 SAE 4130 Steel MIL-S-18729 

Sheet 0.032 SAE 4130 Steel MIL-S-18729 

Sheet 0.034 SAE 4130 Steel MIL-S-18729 


Changed 15 March 1960 
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Changed 15 March 1960 


Stock 
Description 


Sheet 
Sheet 
Sheet 
Sheet 
Sheet 
Sheet 
Sheet 
Sheet 
Sheet 
Sheet 
Sheet 
Sheet 
Sheet 
Sheet 
Sheet 
Sheet 
Sheet 
Sheet 
Sheet 
Sheet 
Sheet 
Sheet 
Sheet 
Sheet 
Sheet 
Sheet 
Sheet 
Sheet 
Sheet 
Sheet 
Sheet 
Plate 


Gage, Type 
or Number 


0.037 
0.038 
0.040 
0.042 
0.044 
0.049 
0.050 
0.056 
0.063 
0.065 
0.068 
0.070 
0.072 
0.078 
0.083 
0.090 
0.093 
0.094 
0.095 
0.100 
0.109 
0.112 
0.120 
0.125 
0.136 
0.140 
0.141 
0.148 
0.156 
0.172 
0.187 
0.250 
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Commercial 
Designation 


STEELS (continued) 


SAE 4130 Steel 
SAE 4130 Steel 
SAE 4130 Steel 
SAE 4130 Steel 
SAE 4130 Steel 
SAE 4130 Steel 
SAE 4130 Steel 
SAE 4130 Steel 
SAE 4130 Steel 
SAE 4130 Steel 
SAE 4130 Steel 
SAE 4130 Steel 
SAE 4130 Steel 
SAE 4130 Steel 
SAE 4130 Steel 
SAE 4130 Steel 
SAE 4130 Steel 
SAE 4130 Steel 
SAE 4130 Steel 
SAE 4130 Steel 
SAE 4130 Steel 
SAE 4130 Steel 
SAE 4130 Steel 
SAE 4130 Steel 
SAE 4130 Steel 
SAE 4130 Steel 
SAE 4180 Steel 
SAE 4130 Steel 
SAE 4130 Steel 
SAE 4130 Steel 
SAE 4130 Steel 
SAE 4130 Steel 


Specification 


MIL-S-18729 
MIL-S-18729 
MIL-S-18729 
MIL-S-18729 
MIL-S-18729 
MIL-S-18729 
MIL-S-18729 
MIL-S-18729 
MIL-S-18729 
MIL-S-18729 
MIL-S-18729 
MIL-S-18729 
MIL-S-18729 
MIL-S-18729 
MIL-S-18729 
MIL-S-18729 
MIL-S-18729 
MIL-S-18729 
MIL-S-18729 
MIL-S-18729 
MIL-S-18729 
MIL-S-18729 
MIL-S-18729 
MIL-S-18729 
MIL-S-18729 
MIL-S-18729 
MIL-S-18729 
MIL-S-18729 
MIL-S-18729 
MIL-S-18729 
MIL-S-18729 
MIL-S-18729 


432A 


Stock 
Description 


Plate 
Plate 
Plate 
Plate 
Tube 
Tube 
Tube 
Tube 
Tube 
Tube 
Tube 
Tube 
Tube 
Tube 
Tube 
Tube 
Tube 
Tube 
Rod 
Rod 
Rod 
Rod 
Rod 
Rod 
Rod 
Sheet 
Sheet 
Plate 
Wire 
Sheet 
Sheet 
Sheet 
Sheet 
Sheet 
Sheet 
Sheet 
Sheet 
Sheet 
Sheet 
Sheet 
Sheet 
Sheet 
Sheet 
Sheet 
Sheet 
Sheet 
Sheet 
Sheet 
Sheet 
Sheet 
Sheet 
Sheet 
Sheet 
Sheet 
Sheet: 
Sheet 
Sheet 
Sheet 
Sheet 
Plate 


Sheet 
Sheet 
Angle 


Gage, Type 
or Number 


0.266 

0.500 

0.875 

1.520 
3.500 OD x 0.250 
3.000 OD x 0.250 
3.000 OD x 0.065 
2.000 OD x 0.065 
1.625 OD x 0.065 
1.500 OD x 0.058 
1.375 OD x 0.065 
1.375 OD x 0.375 
1.250 OD x 0.065 
1.250 OD x 0.065 
1.000 OD x 0.049 
0.750 OD x 0.065 
0.625 OD x 0.035 
0.500 OD x 0.065 


0.187 OD AR 
0.250 OD AR 
0.312 OD AR 
0.875 OD AR 
1.000 OD AR 
1.125 OD AR 
1.250 OD AR 


0.187 
0.120 
0.313 
0.020 Dia 
0.010 
0.012 
0.016 
0.018 
0.020 
0.024 
0.025 
0.030 
0.032 
0.036 
0.040 
0.042 
0.048 
0.050 
0.060 
0.024 
0.025 
0.032 
0.035 
0.036 
0.040 
0.045 
0.051 
0.052 
0.140 
0.016 
0.020 
0.025 
0.032 
0.040 
0.625 


0.018 
0.019 
1.5 Leg 
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Commercial 
Designation 


STEELS (continued) 


SAE 4130 Steel 
SAE 4130 Steel 
SAE 4130 Steel 
SAE 4130 Steel 
SAE 4130 Steel 
SAE 4130 Steel 
SAE 4130 Steel 
SAE 4130 Steel 
SAE 4130 Steel 
SAE 4130 Steel 
SAE 4130 Steel 
SAE 4130 Steel 
SAE 4130 Steel 
SAE 4130 Steel 
SAE 4130 Steel 
SAE 4130 Steel 
SAE 4130 Steel 
SAE 4130 Steel 
SAE 4130 Steel 
SAE 4130 Steel 
SAE 4130 Steel 
SAE 4130 Steel 
SAE 4130 Steel 
SAE 4130 Steel 
SAE 4130 Steel 
SAE 4340 Steel 
SAE 1020 Steel 
SAE 1020 Steel 
SAE 1020 Steel 
CRES % Hard 
CRES % Hard 
CRES % Hard 
CRES 4 Hard 
CRES 4 Hard 
CRES % Hard 
CRES % Hard 
CRES 4 Hard 
CRES М Hard 
CRES 4 Hard 
CRES % Hard 
CRES 4 Hard 
CRES % Hard 
CRES 4 Hard 
CRES М Hard 
CRES % Hard 
CRES % Hard 
CRES % Hard 
CRES % Hard 
CRES % Hard 
CRES % Hard 
CRES % Hard 
CRES % Hard 
CRES % Hard 
CRES % Hard 
CRES % Hard 
CRES % Hard 
CRES 34 Hard 
CRES 34 Hard 
CRES 34 Hard 
CRES Type 302 


Comp G Cond A-1 


CRES Type 347 
CRES Type 347 
Steel 


Specification 


MIL-S-18729 
MIL-S-18729 
MIL-S-18729 
MIL-S-6758 
MIL-T-6736 
MIL-T-6736 
MIL-T-6736 
MIL-T-6736 
MIL-T-6736 
MIL-T-6736 
MIL-T-6736 
MIL-T-6736 
MIL-T-6736 
MIL-T-6736 
MIL-T-6736 
MIL-T-6736 
MIL-T-6736 
MIL-T-6736 
MIL-S-6758 
MIL-S-6758 
MIL-S-6758 
MIL-S-6758 
MIL-S-6758 
MIL-S-6758 
MIL-S-6758 
MIL-S-5000 
MIL-S-7952 
AN-QQ-S-635 
AN-QQ-S-651 
MIL-S-5059 
MIL-S-5059 
MIL-S-5059 
MIL-S-5059 
MIL-S-5059 
MIL-S-5059 
MIL-S-5059 
MIL-S-5059 
MIL-S-5059 
MIL-S-5059 
MIL-S-5059 
MIL-S-5059 
MIL-S-5059 
MIL-S-5059 
MIL-S-5059 
MIL-S-5059 
MIL-S-5059 
MIL-S-5059 
MIL-S-5059 
MIL-S-5059 
MIL-S-5059 
MIL-S-5059 
MIL-S-5059 
MIL-S-5059 
MIL-S-5059 
MIL-S-5059 
MIL-S-5059 
MIL-S-5059 
MIL-S-5059 
MIL-S-5059 
MIL-S-5059 


MIL-S-6721 
MIL-S-6721 
Commercial 
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Stock 
Description 


Stock 
Stock 
Stock 
Stock 
Stock 
Stock 
Stock 
Stock 
Stock 
Stock 
Stock 
Plywood 
Plywood 
Plywood 
Plywood 
Plywood 
Plywood 
Plywood 
Veneer 


Sheet 
Sheet 
Sheet 
Sheet 
Sheet 
Sheet 
Sheet 


Cloth 
Stock 
Sheet 


Sheet 
Sheet 
Sheet 


Sheet 
Sheet 
Sheet 
Tubing 


Gage, Type 
or Number 


As Required 
0.250 

0.750 

8.50 x 2.0 x AR 
0.016 

As Required 
0.312 x 3.50 AR 


1.120 x 3.50 x AR 


1.0x5.0x AR 
0.468 
0.68x1.5x AR 
0.063 

0.070 

0.250 

0.047 

0.070 

0.093 

1.0 

0.016 


As Required 
0.125 

0.031 

0.0015 

0.060 

0.100 

As Required 
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Commercial 
Designation 


WOODS 


Mahogany 
Basswood 
Spruce 

Spruce 

Birch 

Birch 

Birch 

Birch 

Balsa 

Balsa 

Poplar 

Birch 3-ply 
Birch 3-ply 
Birch 5-ply 
Mahogany 3-ply 
Mahogany 3-ply 
Mahogany 3-ply 
Fir 

Birch 


PLASTICS 


Phenolic 

Phenolic, Type IBM 
Phenolic, Type IBM 
Polyvinyl Chloride 
Plexiglas 

Plexiglas 

Teflon DP 


See Fabric and Cloth — 


As Required 
0.095 


0.125 
0.500 
0.125 


0.250 
0.040 
0.120 
0.125 ID 


Bulb-Type, Class II 
Synthetic, Class I 
Grade 40 


Sponge, Class RN-42FF (Z) 


Sponge Rubber 
Rubber, Electrical 
Resistant 


Rubber, Type II, Class I 


Cork-rubber 
Cork-rubber 
Flexible 


Specification 


MIL-I-7970 
NAVY SW26 
MIL-S-6073 
MIL-S-6073 
MIL-L-6061 
USAF 15058 
MIL-L-6061 
MIL-L-6061 
MIL-S-7998 
MIL-S-7998 
MIL-P-6071 
MIL-P-6070 
MIL-P-6070 
MIL-P-6070 
MIL-P-6070 
MIL-P-6070 
MIL-P-6070 
Commercial 
MIL-P-6070 


MIL-P-15035A 
MIL-P-15035 
MIL-P-15035 
MIL-F-6264 
MIL-P-5425 
MIL-P-5425 


MIL-R-6855 
MIL-R-6855 


MIL-C-3133 
MIL-R-5001 
MIL-L-8060 


MIL-R-2879 
MIL-G-6183 
MIL-G-6183 
Commercial 
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Stock Gage, Type 


Description or Namber Commercial Designation Specification 


FABRIC AND CLOTH 


Burlap As required Wiping Commercial 

Cloth 0.007 Style No. 128 Glass fabric MIL-F-9084 

Cloth 0.030 Glass Fabric, Impregnated MIL-P-8013 
and Laminated 

Cloth 0.031 Pressure-Sensitive MIL-T-4053 

Cloth As required Lint-free, Wiping Commercial 

Cotton Cloth Grade A Airplane Type (mercerized) MIL-C-005646 

Cotton Cloth As required — AN-CCC-C-399 

Fabric FT-45 Pliocel, GYA — 

Fabric SC1225 SCU == 

Fabric Two-ply Rubberized (float ma- — 
terial) ACR 

Fabric One-ply Neoprene Coated Nylon, — 
ACR 

Fabric — Vinyl-Coated Vinyon MIL-C-7514 

Fabric — Buna N Sheet USAF Stock — 
No. 6600-767728 

Fabric — Nylon Sandwich Material — 
USAF Stock No. 6600- 
715750 

Fabric — Nylon USAF Stock No. — 
7100-149875-311 

Fabric — Nylon USAF Stock No. — 
7100-149875-211 

Gauze 3.0 inch width — Commercial 

Cauze — Tubegauz, Scholl Mfg Co — 

Gauze — Surgitube, Surgitube — 
Products Co 

Cotton — Wadding, long fiber Commercial 

Canvas — Type IV, 10 oz. Federal 

CCC-D-771 
Stock Nomenclature Specification 
Description 


ADHESIVES AND GLUES 


Adhesive EC-612 MIM — 
Adhesive EC-711 MIM — 
Adhesive EC-801 MIM — 
Adhesive EC-870 MIM MIL-C-4003 
Adhesive EC-890 MIM — 
Adhesive EC-971 MIM — 
Adhesive EC-1120 MIM — 
Adhesive EC-1130 MIM — 
Adhesive PR-1201HT PRJ — 
Adhesive ; Epon VI SHCH — 
Adhesive $ Gum-type, Type B MIL-C-5539 
Adhesive Vulcanizing-type Type C MIL-C-5539 
Adhesive Epon VIII SHCH — 

| Adhesive FM-47 BLOL MIL-A-5090 
Accelerator Curing Agent A SHCH — 
Accelerator EC-807 MIM — 
Accelerator EC-1063 MIM — 
Accelerator Kick No. 1408 GYA — 
Accelerator PR-1201A PRJ — 
Accelerator No. 611A Palmer Prod Co — 
Activator Adhesive Scotchlight Brand No. 2 MIM — 
Catalyst PS-18 (Component B) RDH — 
Cement (Base) PS-18 (Component A) RDH — 
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Stock 


Description Nomenclature Specification 
ADHESIVES AND GLUES (continued) 
Glue Penacolite No. G1131 Part A Liquid Resin MIL-A-397 
KOPP 
Cement Sealing, USAF Stock No. 7300-016250 — 
Cement USAF Stock No. 7300-042024 == 
Compound No. 611 Palmer Prod Co - 
Glue Penacolite No. G1131 Part B Powder 
Setting Agent KOPP MIL-A-397 
Glue Plycozite No. 117-C, MIL-A-928 
Honeycomb Corp of America 
Promotor PS-18 (Component C) RDH — 
Resin No. 610 Palmer Prod Co — 
Adhesive Solution Metlbond 2021 NMI — 
Tape Metlbond 402 NMI — 
Base No. 951, Houghton Laboratories Ine — 
Hardener No. 101, Houghton Laboratories Inc — 
CHEMICALS, PAINTS AND THINNERS 
Activator Scotchlight Brand A-2 MIM = 
Chemical Methyl Ethyl Ketone Federal TT-M-261 
Chemical Ethyl Alcohol (denatured) MIL-A-6091 
Chemical Cobalt Naphthanate — 
(Nuodex Products Inc) 
Chemical Lupersol DDM NOB - 
Chemical Tri-Sodium Phosphate Federal O-S-642 
Chemical Perchlorethylene Federal O-P-191 
Chemical No-Pak Setting Agent VBL — 
Chemical Trichlorethylene MIL-T-7003 
Chemical Turco Brass Dip TUR = 
Chemical Metrolux Corrosion Inhibitor VBL — 
Chemical Isopropyl Alcohol AN-F-13 
Chemical Sodium Carbonate Federal O-S-581 
Chemical Nacconal (NR) None 
Chemical Chromic Acid Federal O-C-303 
Chemical Sulfuric Acid (concentrated) Federal O-A-115 
Chemical Nitric Acid (concentrated) Federal O-A-88 
Chemical Sodium Dichromate Federal O-S-595 
Chemical Sodium Fluoride Federal O-S-601 
Chemical Hydrofluoric Acid Federal O-A-86 
Chemical Potassium Dichromate Federal O-P-559 
Chemieal Calcium Fluoride == 
Chemical Sodium Hydroxide Federal O-S-603 
Chemical Acetone Federal O-A-51 
Chemical Benzene MIL-B-3137 
Chemical Toluol Federal TT-T-548 
Chemical Naphtha, Type 1, Grade B Federal TT-N-97 
Chemical Turco Paint Zip Stripper TUR == 
Chemical Ruststipper OKP — 
Chemical Kerosene Federal VV-T-211 
Chemical Heavy Duty Brightener I 
USAF Stock No. 7800-578500 
Coating Neoprene N-900-9 GACO — 
Dope Clear Cellulose Nitrate MIL-D-5553 
Enamel White, Color No. 511 MIL-E-7729 
Enamel Red, Color No. 509 MIL-E-7729 
Enamel Green, Color No. 503 MIL-E-7729 
Enamel Black, Color No. 604 MIL-E-5556 
Enamel Light Gull Gray, Color No. 620 MIL-E-5556 
Enamel Lusterless Red, Color No. 3115 MIL-E-5556 
Enamel Lusterless Yellow, Color No. 3305 MIL-E-5556 
Enamel Lusterless Green, Color No. 3433 MIL-B-5556 
Enamel Orange Yellow, Color No. 506 MIL-E-7729 
Enamel Orange Yellow, Color No. 614 MIL-E-5556 
Enamel Lusterless White, Color No. 601 MIL-E-5556 
Enamel Med Green, Color No. 612 MIL-E-5556 
Enamel Med Gray, Color No. 3615 MIL-E-5556 
Enamel Sky, Color No. 3454 MIL-E-5556 
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Stock Nomenclature 


Description 


Specification 


CHEMICALS, PAINTS AND THINNERS (continued) 


Filler 

Lacquer 
Lacquer 
Lacquer 
Lacquer 
Lacquer 
Lacquer 
Lacquer 
Lacquer 
Lacquer 
Lacquer 
Lacquer 
Lacquer 
Lacquer 
Lacquer 
Lacquer 
Lacquer 


Oil 

Oil 
Paint 
Paint 
Paste 
Primer 
Primer 
Primer 
Primer 
Primer 
Primer 
Primer 
Primer 
Resin 
Solvent 
Solvent 
Solvent 
Solution 
Solution 


Solution 


Surfacer 
Thinner 
Thinner 
Thinner 
Thinner 
Thinner 


| Thinner 
Thinner 
Thinner 
Thinner 
Varnish 
Varnish 


F Aluminum 
Cellophane 
General Packaging 
Masking 
Plastic 
Pressure-Sensitive 
Pressure-Sensitive 
Scotchcal 
Cork-rubber 


Wood 
Black, Color No. 604 
Light Gull Gray, Color No. 620 
Olive-Drab, Color No. 618 
Lusterless Yellow, Color No. 8305 
Lusterless Red, Color No. 3115 
Lusterless Green, Color No. 3406 
Clear 
White, Color No. 601 
Med Gray, Color No. 621 
Black, Color No. 515 
Orange-Yellow, Color No. 506 
Olive-Drab, Color No. 504 
Cellulose Nitrate Clear 
Clear No. C1404 PSV 
White Acid Resistant 
Buna Vinylite, USAF Stock No. 7300- 
699265 
Linseed (raw) 
Linseed (boiled) 
Yellow Nylon No. 5074C GYA 
Black Chemigum No. 5070C GYA 
Aluminum 
Zine-chromate 
Zinc-chromate 
Wash 
Alodine Solution ACHP 
Deoxidine No. 624 ACHP 
Wash 
Lithoform No. 2 ACHP 
Metal, USAF Stock No. 7300-788670 
Paraplex P-48 RDH 
Stoddard 
Tureo Transpo TUR 
USAF Stock No. 8500-909000 
Metal conditioner and rust remover 
Dalic zinc cleaning, 
Marlane Development Co 
Dalic zinc plating, 
Marlane Development Co 
No. 65-1055 (Dulux) DP 


Xylene (For thinning walkway material) 


Cellulose Nitrate 

Mineral Spirits 

Turpentine Type I 

Plyeozite No. 357 
Honeycomb Corp of America 

FM-47 Adhesive, BLOL 

No. T-3832 DP 

Lacquer 

No. K5948 (lacquer) PSV 

Clear 

Clear 


TAPES 
Scotch Brand MIM 


1.0 wide 

No. 471 MIM 

0.008 in. thick No. 473 MIM 
No. FE455 0.008 in. thick MIM 


USAF Stock No. 6600-85600 Class 04-B 


Federal TT-F-336 
MIL-L-6805 
MIL-L-6805 
MIL-L-6805 
MIL-L-6805 
MIL-L-6805 
MIL-L-6805 
MIL-L-6806 
MIL-L-6805 
MIL-L-6805 
MIL-L-7178 
MIL-L-7178 
MIL-L-7178 
MIL-L-7178 


Federal TT-L-54 


Federal TT-O-369 
Federal TT-0-364 


Federal TT-A-468 
MIL-P-6889 
MIL-P-8585 
MIL-P-8514 


MIL-C-15328 


MIL-R-7575 
Federal P-S-661 


MIL-M-10578 


Federal TT-X-916 
MIL-T-6095 
Federal TT-T-291 
Federal LLL-T-801 


Federal TT-T-266 
MIL-V-6894 
Federal TT-V-119 


MIL-T-4239 
JAN-P-127 
Federal UU-T-106 


Federal L-T-101 
MIL-F-7179 
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eg 


Stock 


Description Nomenclature Specification 
2 
АТТАСНМЕМТ5 
Bolts Steel AN4 
Bolts Steel NC-3 AN3-4 
Bolts Steel NC-3 AN3-5 
Bolts Steel AN3-6 
Bolts Steel AN3-12 
Bolts Steel AN5-6 
Bolts Steel AN5-14 
Bolts Steel AN6-4 
Bolts Steel ANT-6 
Bolts Steel AN12-26 
Nails Steel (coated) AN301-20-4 
Nut plate Steel AN366F1032 
Nuts Steel AN315-4 
Nuts Steel AN315-5 
Nuts Steel AN315-7 
Nuts Steel AN335-10 
Nuts Steel AN345-10 
Nuts Steel ANS365-4 
Riyets E ens en . AN470AD3 
Rivets 2722-1227) IT AN470AD4 
Rivets e AN470AD5 
RIVOtS eet ee ра 526 AN470A D6 
Нїүе эн te Meee C E EE Wo AN470M4 
Rivets eee UL OS КАНЫ AN470M5 
UNCERT SRL TC AN470B5 
Rivets ten te ENS m Dou feugiati AN435M4 
уен Sun E ee AN426AD3 
Rivetsp e- ы leer GRE AN426AD4 
Rivets АР esse AN426AD5 
Rivets А175Т CR156-4 
Rivets А175Т CR156-5 
Rivets А175Т CR157-4 
Rivets А175Т CR162-4 
Rivets А178Т CR163-4 
Rivets A17ST CR163-5 
Rivets А175Т CR179-4 
Rivets А178Т CR179-5 
Rivets 0.125 dia DR134A 
Rivets 0.156 dia DR173A 
Rivets No. CKL-P5E HKM — 
Rivets No. CKL-P5G HKM = 
Screws No. 8 x 1.0 Flat Head CRES Wood-Type Commercial 
Screws No.8 x 0.750 Round Head CRES Wood-Type Commercial 
Screws No. 4 x 0.625 Flat Head CRES Wood-Type Commercial 
Screws Brass AN550-3-3 
Screws Steel AN545-3-6 
Washers Steel AN935-10 
Washers Steel AN936-6 
Washers Steel AN936-7 
Washers Steel AN960-10 
SOLDERS AND FLUXES 
Flux No. 6 CRES Farrelloy Co = 
Solder 50-50 Lead Tin Federal QQ-S-571 
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DEE Nomenclature Specification 
WAXES AND COMPOUNDS 
Compound Aircraft Engine Corrosion Preventive MIL-C-6529 
Compound Corrosion Preventive, Type 1 MIL-C-16173 
Compound Corrosion Inhibiting, Sealing NavAer S-142 
Compound Rubbing MIL-C-10183 
Compound Walkway Material, Type I (Smooth) Color MIL-C-5044 
No. 3615, Medium Gray 
Compound Walkway Material, Type I (Smooth) Color MIL-C-5044 
No. 3725, Black 
Compound Walkway Material, Type II (Rough) Color MIL-C-5044 
No. 3615, Medium Gray 
Compound Walkway Material, Type II (Rough) Color MIL-C-5044 
No. 3725, Black 
Compound Eronel Bridgeover ERS -- 
Compound Cleaning MIL-C-5410 
Wax Paste JSI — 
SOAPS AND CLEANERS 
Cleaner Oakite No. 24 OKP — 
Cleaner Oakite No. 36 OKP = 
Cleaner Oakite No. 61 OKP == 
Cleaner Turco Transpo TUR = 
Cleaner Compound MIL-C-18687 
Cleanser Skin, Granular USAF Stock No. 2300- — 
046650 
Soap Liquid MIL-S-4283 
Soap Soft Federal P-S-598 
MISCELLANEOUS 
Cellophane As Required MIL-T-4239 
Cerrobend CDPC — 
Fluid Hydraulic MIL-O-5606 
Graphite Powdered Commercial 
Grease Aircraft and Instrument MIL-G-3278 
Grit Quartz, No. 140 Commercial 
Grit Aluminum Oxide, No. 36. Commercial 
Lead 0.560 Dia x length required Federal QQ-L-171 
Mercury As Required Commercial 
Oil Engine Lubricating, Grade 1065 MIL-L-6082 
Paper Wrapping Commercial 
Patch Type 407, Park Nameplate — 
Powder Aluminum, USZ — 


Plastie Wood 


Rod 
Sandpaper 
Sandpaper 
Sandpaper 
Sandpaper 
Sandpaper 
Sealant 
Sealant 
Thread 
Thread 
Thread 
Thread 
Wool 

Wool 


Changed 15 March 1960 


Cellulose Fiber Filler BMI 
(or equivalent) 

Aluminum welding, type 438 

No. 150 Grit 

No. 240 Grit 

No. 280 Grit 

No. 360 Grit 

No. 400 Grit 

USAF Stock No. 6600-729675 

USAF Stock No. 6600-772280 

Cotton Type IB-3 4 Cord, No. 16 

Cotton Type IB-2 No. 16-4 


Cotton Type B right twist 6 Cord No. 30 
Cotton Type B right twist 6 Cord No. 50 


Steel 
Aluminum 


Federal QQ-R-566 
Commercial 
Commercial 
Commercial 
Commercial 
Commercial 


Federal V-T-276 
Federal V-T-276 
Federal V-T-276 
Federal V-T-276 
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APPENDIX ПІ 
TYPICAL REPAIR ILLUSTRATIONS 


B-1. TYPICAL REPAIR ILLUSTRATIONS. 


B-2. GENERAL. This appendix contains typical 
repair information which is applicable to more 
than one component of the helicopter, as refer- 
enced in different sections of this handbook. Spe- 
cific information related to repairs in this appen- 
dix is contained in the following paragraphs. 


B-3. REPAIR OF SELF-SEALING COMPONENTS. 


B-4. GENERAL. The information contained in 
the following paragraphs is applicable to self-seal- 
ing fuel and oil components with the exception of 
specific information noted in paragraph B-10 step 
m. procedure 1. The effectiveness of any self-seal- 
ing cell repair depends largely upon the correct 
analysis of the injury and the use of proper repair 
methods and techniques. The repairs described in 
the following paragraphs, and as shown in figure 
B-11, are permanent-type repairs and shall be per- 
formed on the cell only after it has been removed 
from the helicopter. Repaired area should be sub- 
jected to a test as described. 


В-5. PRECAUTIONARY MEASURES. The fol- 
lowing precautionary measures shall be taken 
prior to preparing for, or making the actual re- 
pair. 

a. To combat the volatile chemical compounds 
and their toxic vapors, rubber gloves, rubber 
apron, goggles and a respirator should be worn 
at all times when making repairs to the cell. 

b. All equipment used in making repairs should 
be of such a type that no reaction will occur, that 
is; lights will be explosion-proof, power tools will 
be air-driven, and clothing will be of a cotton ma- 
terial with no metal buttons or buckles. 

c. All cementing operations should be per- 
formed in a well-ventilated room having sufficient 
exhaust ventilation to remove toxic vapors before 
they build up to maximum permissible concentra- 
tions. 

d. If cement accidentally comes in contact with 
the skin it should be washed off immediately with 
granular skin cleanser, and hand cream applied. 
Solvents are not to be used to remove cements as 
prolonged contact with them will result in derma- 
titis. 

B-6. MATERIAL REQUIRED. The following 
list includes the materials to prepare the cells and 
working area, and to make the actual repair. 
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Buna-N sheet 


Skin cleanser 


Solvent 
Sealant 
Sealant 
Soap paste 
Water 


Nylon sandwich 
material 


Cement 
Metal primer 


Lacquer 


Sealing cement 
Nylon fabric 
Acetone 

Nylon fabric 
Sandpaper 
Emery cloth 


Full face 
respirator 


Mask and blower 
Benches 


Gloves 

Apron 
Goggles 
Cloths 

Buffer 

Hand roller 
Drill 

Brush 
Pedestal 
Shears 

Knife 
Soldering iron 
Hot-knife blade 
Paper 
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USAF Stock No. 6600-767728 


Granular, USAF Stock'No. 2300- 
046650 


USAF Stock No. 8500-909000 
USAF Stock No. 6600-729675 
USAF Stock No. 6600-772280 

Fed. Spec PS-598 

Hot 

Sheet, USAF Stock No. 6600-715750 


USAF Stock No. 7300-016250 
USAF Stock No. 7300-788670 


Buna Vinylite USAF Stock No. 
7300-699265 


USAF Stock No. 7300-042024 
USAF Stock No. 7100-149875-311 
USAF Spec O-A-51 

USAF Stock No. 7100-149875-211 
No. 40-80 Grit 

AR 


B-7. EQUIPMENT REQUIRED. The following 
list includes the equipment to prepare the cells and 
working area, and to make the actual repair. 


Spec 37M3, USAF Stock No. 8830- 
681260 


Equipped with 50 feet of 1-inch hose 
USAF Stock No. 8830-590000 


In well ventilated room, suitable for 
cementing operations 


Rubber 
Rubber 

AR 
Lint-free 
14-inch wide 
Air powered 
2-inch wide 
See fig. 10-15 
AR 

AR 

USAF Stock No. 108350 
See fig. 10-15 
Wrapping 
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FLUSH REPAIRS LIGHTLY STRESSED SKIN 
[E 


AN426AD RIVETS OR 
CRI78 CHERRY RIVETS. 
MAX PITCH—0.625 
MIN РІТСН--0.500 
ROW DISTANCE—0.500 


AN470AD RIVETS OR 
CRI79 CHERRY RIVETS. 
MAX PITCH—0.625 
MIN PITCH—0.500 
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RECTANGULAR DAMAGE CUT-OUT 
Notes 


FOR GENERAL REPAIR NOTES RE- 
FER TO SECTION I 

TRIM EDGES OF REINFORCEMENTS 
TO LEAVE A MIN RIVET EDGE 
DISTANCE OF TWO RIVET DIA- 
METERS 

REFER TO TABLE II IN SECTION I 
FOR RIVET ALLOY SELECTION IN 
ALL CASES WHERE AT LEAST ONE 
OF THE REPAIR PARTS IS MAGNE- 


SIUM 

ALL DIMENSIONS ARE SHOWN IN 
INCHES UNLESS OTHERWISE 
NOTED 


CIRCULAR DAMAGE CUT-OUT 


MIN 0.375 RADIUS 


T.O. 1H-21-3 


төөөөтө өөө 


AN426AD RIVETS OR 
CRI78 CHERRY RIVETS. 
MAX PITCH—0.625 
MIN PITCH—0.500 


DRILL 0.125 DIA 
HOLE EACH END 
OF CRACK 


AN470AD RIVETS OR 
CRI79 CHERRY RIVETS. 


AN426AD RIVETS— 
REPLACE ORIGINAL 
RIVETS WITH NEXT 
LARGEST DIAMETER 


2; 


AN426AD RIVETS OR 
CRI78 CHERRY RIVETS 
FOR FIELD RIVETING. 
MAX PITCH—1.250 


DAMAGE NEAR STIFFENER 


Repair Parts 


SKIN REINFORCEMENT—SAME MATERIAL 
AS ORIGINAL AND NEXT HEAVIER GAGE 
SKIN REPLACEMENT—SAME GAGE AND 
MATERIAL AS ORIGINAL 


NON-FLUSH REPAIRS LIGHTLY STRESSED SKIN 
SS EID 


MAX PITCH—0.625 


ROW DISTANCE—0.500 


MIN LENGTH 
2.5 X LENGTH 
OF CRACK 


CRACK REPAIR 


Figure B-1. Typical Repairs for Skin (Sheet 1 of 5) 
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FLUSH REPAIRS 
HEAVILY STRESSED SKIN AND WEBS 


SKIN REPAIR ACROSS STRINGER 


FOR TYPICAL STRINGER 
REPAIRS, SEE APPENDIX II, 


FIGURE B-3 
D 


REPAIR RIVETS—FOR SIZE, 
TYPE, ROW DISTANCE AND 
PITCH REFER TO TABLE ON 
SHEET 5 USE FLUSH- 

TYPE FASTENERS 


ISOLATED DAMAGE 


9, 


P ^ AN426AD RIVETS OR 
CRI78 CHERRY RIVETS 
2 FOR FIELD RIVETING. AN426AD RIVETS OR 


MAX PITCH—1.250 CRI78 CHERRY RIVETS 
FOR FIELD RIVETING. 
MAX PITCH— 1.250 


REPAIR IS SYMMETRICAL 
ABOUT CENTERLINE € 


NON-FLUSH REPAIRS 


HEAVILY STRESSED SKIN AND WEBS 
SE EEE TAT 


PARTIAL PANEL REPLACEMENT 
FOR SPAR OR BEAM WEBS 


REPLACE ORIGINAL 
RIVETS WITH NEXT 


EOL AED DAMAGE LARGEST DIAMETER 


REPAIR RIVETS—FOR SIZE, 
TYPE, ROW DISTANCE AND 
PITCH REFER TO TABLE ON 
SHEET 5 USE NON-FLUSH- 
TYPE FASTENERS 


REPAIR RIVETS—FOR SIZE, Notes 
Senate Parts TYPE, ROW DISTANCE AND 

P PITCH REFER TO TABLE ON A. FOR GENERAL REPAIR NOTES 

I. SKIN OR WEB REINFORCEMENT— SHEET 5 USE NON-FLUSH- REFER TO SECTION I 
SAME MATERIAL AS ORIGINAL TYPE FASTENERS B. REFER TO SHEET 5 FOR 
AND NEXT HEAVIER GAGE SPECIFIC INFORMATION ON 

2. SKIN REPLACEMENT—SAME GAGE RIVETS 

AND MATERIAL AS ORIGINAL C. ALL DIMENSIONS ARE SHOWN 


IN INCHES UNLESS OTHER- 
WISE NOTED 


Figure B-1. Typical Repairs for Skin (Sheet 2 of 5] 
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T.O. 1H-21-3 


FLUSH REPAIRS 


HEAVILY STRESSED SKIN AND WEBS 
ae SEE VEFAS 


REPLACE ORIGINAL 
RIVETS WITH NEXT 


25 


2 


ov 
Ze 


REPAIR RIVETS—FOR 
SIZE, TYPE, ROW DISTANCE 
AND PITCH REFER TO 
TABLE ON SHEET 5 


DAMAGE NEAR CHORD 
Notes 


A, FOR GENERAL REPAIR NOTES 
REFER TO SECTION I 

B. REFER ТО SHEET 5 FOR 
SPECIFIC INFORMATION ON 
RIVETS 

C, ALL DIMENSIONS ARE SHOWN 
IN INCHES UNLESS OTHER- 
WISE NOTED 


REPLACE ORIGINAL > 


RIVETS WITH NEXT 
LARGEST DIAMETER 


REPAIR RIVETS—FOR 

SIZE, TYPE, ROW DISTANCE 
AND PITCH REFER TO 
TABLE ON SHEET 5 


DAMAGE NEAR CHORD 


Figure B-1. 
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LARGEST DIAMETER <> 
PS 26 
f e 
, 


AN470AD RIVETS FOR 
FIELD RIVETING. 
MAX РЇТСН— 1.250 


REPLACE ORIGINAL 
RIVETS WITH NEXT 
LARGEST DIAMETER 


REPAIR RIVETS—FOR 

SIZE, TYPE, ROW DISTANCE 
AND PITCH REFER TO 
TABLE ON SHEET 5 


DAMAGE NEAR ADJACENT MEMBER 


NON-FLUSH REPAIRS 


Repair Parts 


SKIN REINFORCEMENT—SAME MATERIAL 
AS ORIGINAL AND NEXT HEAVIER GAGE 
SKIN REPLACEMENT — SAME GAGE AND 
MATERIAL AS ORIGINAL 


HEAVILY STRESSED SKIN AND WEBS 
Fy 


MAX DIA REPAIRABLE — 
3.00 HOLE REPAIR 


ort 


DEPTH OF SKIN OR 
WEB REPLACEMENT 


REPAIR RIVETS—FOR 
SIZE, TYPE, ROW DISTANCE 
AND PITCH REFER TO 
TABLE ON SHEET 5 


Typical Repairs for Skin (Sheet 3 of 5] 


ANGULAR PITCH. 
REFER TO NOTE B, 


7” 
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FLUSH TYPE REPAIR 
[e 


Repair Parts 

JOGGLE 0.032 OR 
0.040 DEPENDING 
UPON THICKNESS 
OF STIFFENER 


1. SKIN REINFORCEMENT —SAME MA- 
TERIAL AS ORIGINAL AND NEXT 
HEAVIER GAGE 

2. SKIN REPLACEMENT —-SAME GAGE 
AND MATERIAL AS ORIGINAL 


AN470AD RIVETS—MIN 2 

226 ROWS AROUND DAMAGE 
REFER TO TABLE ON 

1 SHEET 5 FOR DIAMETER, 

PITCH, AND ROW DISTANCE 


1— 


AN470AD RIVETS, 
MIN PITCH —0. 687 
MAX PITCH —0,875 


Notes 


A, FOR GENERAL REPAIR NOTES 
REFER TO SECTION I 

B, REFER TO SHEET 5 FOR 
SPECIFIC INFORMATION ON 
RIVETS 

C, ALL DIMENSIONS ARE SHOWN 
IN INCHES UNLESS OTHER- 


WISE NOTED JOGGLE 0.032 OR 


0.040 DEPENDING 
UPON THICKNESS 
OF STIFFENER 


AN470AD RIVETS 
REPLACE ORIGINAL 
RIVETS WITH NEXT 
LARGEST DIAMTER, 
APPROXIMATE PITCH— 
0.687 


MIN 0.500 RADIUS 
SKIN STIFFENERS ALL CORNERS 


ARE APPROXIMATELY 
6.00 APART 


Figure B-1. Typical Repairs for Skin (Sheet 4 of 5) 
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REPAIR INFORMATION FOR 245-Т WEBS, SKIN AND REINFORCEMENTS 


SYMBOLS == - - - 

Original Web-Skin Rivet Diameter in Rivet Pitch Spacing 

FOR ONL USN RETES Web-Skin Reinforcement 32nds and Type Head малшы я Between 
Gages Gages Standard Blind Max Min Rows 


€ AN470 RIVETS 
* CRI63 OR CRI79 CHERRY RIVETS 
Y AN HEX HEAD STEEL BOLTS 


SYMBOLS 
FOR FLUSH REPAIRS 


9 AN426 RIVETS 

E CRI62 OR CRI78 CHERRY RIVETS. USE 3 
ROWS INSTEAD OF 2 ROWS (AS SHOWN 
ON THIS FIGURE) 


Notes 
A. FOR GENERAL REPAIR NOTES REFER 
TO SECTION | 
B. WHEN MAKING FLUSH REPAIRS, RIVETS 
' REPAIR INFORMATION FOR 75S-T WEBS, SKIN AND REINFO E 
MUST BE DIMPLE COUNTERSUNK IF BESMENIS 
MATERIAL IS 0.004 GAGE OR LESS Original Web-Skin УНЭ = Ed ois 5 Rivet Pitch Spacing 
AND MACHINE COUNTERSUNK IF MA- ул: EE LAE Max Min SEH 


Gages Gages Standard Blind 


TERIAL IS GREATER THAN 0.064 
GAGE 

C, ALL DIMENSIONS ARE SHOWN IN 
INCHES UNLESS OTHERWISE 
NOTED 

D. ALL RADII IN DAMAGE CUT-OUTS ARE 
0.375 MIN UNLESS OTHERWISE 
NOTED 

E. REFER TO TABLE 11, SECTION |, FOR 
PROPER SELECTION OF RIVET ALLOY 
WHEN MAKING REPAIRS TO ALLOYS 
OF ALUMINUM, MAGNESIUM, AND 
CORROSION-RESISTANT STEEL OR 
COMBINATIONS OF THESE METALS 

F. SEEFIGURES4-7AND 4-8 FOR GAGES 
AND ALLOYS OF BODY SKIN 

G. TRIM EDGES OF REINFORCEMENTS TO 
LEAVE A MINIMUM RIVET EDGE DIS- 
TANCE OF TWO RIVET DIAMETERS 

H. SEAL ALL SKIN LAPS ON THE INSIDE 
OF THE BODY THAT ARE ABOVE THE 
LEVEL OF THE LOWER LONGERONS 
AND BACK TO STATION 407.830 WITH 
ЕС-801 CEMENT, MINNESOTA MINING 
AND MFG CO. APPLY CEMENT A 
MINIMUM OF 0.125 EACH SIDE 


OF INNER SKIN EDGE, AND TO A DIMENSIONS OF CIRCULAR REINFORCEMENTS FOR HOLE REPAIR 
MINIMUM HEIGHT OF 0.06 REFER NUM 

TO PARAGRAPH 1-61 FOR INFOR- Designation Y 2:06 

MATION ON THE APPLICATION ОЕ 

EC-801 CEMENT OD OF CIRCULAR REINFORCEMENT 


DIAMETER OF INNER RIVET CIRCLE 


DIAMETER OF OUTER RIVET CIRCLE 
(AP) ANGULAR RIVET PITCH 
NUMBER OF RIVETS REQUIRED (MIN) 


Figure B-1. Typical Repairs for Skin (Sheet 5 of 5) 
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TYPICAL PARTIAL DAMAGE EXTRUSION REPAIR 


FILLER, REPAIR 
PART NO, 2 


T.O. 1H-21-3 


REINFORCEMENT, 
REPAIR PART 
NO, ! 


FILLER,REPAIR 
PART NO, 2 


SYMBOLS 
* AN4 HEX HEAD STEEL BOLT 


Repair Parts 


REINFORCEMENT ANGLE OR PLATE—SAE 4130 
NORMALIZED STEEL, REFER TO A SPECIFIC 
TABLE IN THIS FIGURE FOR GAGE AND TO 
FIGURE 8-1 FOR OTHER DIMENSIONS 

FILLER OR FORMED REPLACEMENT —SAE 4130 
NORMALIZED STEEL, SAME GAGE AS THAT 
PART OF THE ORIGINAL EXTRUSION IT RE- 
PLACES, EXCEPT IN THE REPAIR OF EX- 
TRUDED 1-SHAPES, IN ALL CASES REFER TO 
FIGURE 8-1 FOR REPLACEMENT DIMENSIONS 
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REINFORCEMENT. 
REPAIR PART 
NO, 1 


REPLACEMENT, 
REPAIR PART 
NO, 2 


TYPICAL COMPLETE DAMAGE EXTRUSION REPAIR 


m 


Notes 


FOR GENERAL REPAIR NOTES REFER TO SECTION | 
THE REPAIR OF PARTIAL DAMAGE IS MADE USING 
THE SAME GAGE REPAIR PARTS AND THE SAME SIZE, 
TYPE AND NUMBER OF ATTACHMENTS AS USED IN 
THE REPAIR OF COMPLETE DAMAGE 

WHERE NO ORIGINAL FASTENERS EXISTED IN A GIVEN 
LEG, FLANGE OR WEB, IT IS PREFERRED, IF POSSIBLE, 
THAT FASTENERS IN THAT LEG, FLANGE OR WEB BE 
STAGGERED WITH RESPECT TO FASTENERS IN OTHER 
AREAS OF THE PART BEING REPAIRED 
A-A—SECTION THROUGH DAMAGED AREA 
B-B—SECTION THROUGH UNDAMAGED AREA 

REFER TO THE GENERAL MANUAL FOR STRUCTURAL 
REPAIR, T. O. 1-1А-1, SECTION Ill, TABLE |, FOR MINI- 
MUM ALLOWABLE BEND RADII OF ANNEALED STEEL 
SHEET 


. ALL DIMENSIONS ON ALL SHEETS ARE SHOWN IN 


INCHES UNLESS OTHERWISE NOTED 

ALL ATTACHMENTS ARE TYPE AN470AD RIVETS UN- 
LESS OTHERWISE NOTED 

USE ORIGINAL RIVET LOCATIONS ON EACH SIDE OF 
THE DAMAGED AREA WHERE POSSIBLE, AND LOCATE 
AS MANY NEW ATTACHMENTS BETWEEN EXISTING 
ATTACHMENT LOCATIONS AS POSSIBLE 

REFER TO THE GENERAL MANUAL FOR STRUCTURAL 
REPAIR, T, O. 1-1А-1, SECTION XIV FOR INFORMATION 
ON THE TREATMENT OF DISSIMILAR METALS 

GAGES OF SHEET STEEL LISTED AS REPAIR PARTS 
WERE OBTAINED FROM THE GENERAL MANUAL FOR 
STRUCTURAL REPAIR,T. O. 1-1А-1, SECTION Ill, TABLE III 


Figure B-2. Typical Repairs for Extrusions (Sheet 1 of 7] 
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REPAIR INFORMATION FOR EXTRUDED ANGLE SECTIONS 
KEE 


Riveting Information 
Short Leg Long Leg 


Section Original 
Min No. 


Number Material 


AND10133-0601 
AND 10133-0602 
AND10133-0701 
AND10133-1001 
AND10133-1003 
AND10133-1202 
AND10133-1203 
AND10133-1403 
AND10133-1601 
AND10133-1602 
ALCOA -22477 
ALCOA -6240 
ALCOA -9802 
AND10134-0602 
AND10134-0702 
AND10134-1003 
AND10134-1006 
AND10134-1206 
AND10134-1401 
AND10134-1601 
ALCOA -15202 
ALCOA -22509 
ALCOA -22526 
ALCOA -28546 
AND10135-0402 
AND10135-1002 
AND10135-1004 
AND10135-1005 
AND10135-1201 
ALCOA -33372 
ALCOA -9619 
GR90-1-19 
GR90-1-20 
ALCOA -K22564 
ALCOA -K22565 
ALCOA -15800 
ALCOA -24904 
ALCOA -30255 
ALCOA -11258 


5 
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Notes 


A, SEE SHEET 1 OF THIS FIGURE FOR NOTES, SYM- 
BOL DEFINITION, AND REPAIR PARTS 


Figure B-2. Typical Repairs for Extrusions (Sheet 2 of 7) 
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Appendix Il 
e MPLETE DAMAGE PARTIAL DAMAGE 
рч COMPL G 
TYPE A TYPE A AND B 
1 
REPAIR FOR 
= LEGS OF 
EXTRUSIONS 
1 REPAIR FOR - = - SHORTER 
Ж. LEGS OF THAN 1.50 
EXTRUSIONS 
LONGER 
B-B THAN 1.50 
1 
— “С 
А-А В-В 
1 
/ 
B-B 
Note 
A. REFER TO REMARKS, NOTES AND INDEX OF RE- 
PAIR PARTS ON SHEET 1 OF THIS FIGURE 
m. 


Figure B-2. Typical Repairs for Extrusions (Sheet 3 of 7) 
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REPAIR INFORMATION FOR EXTRUDED T-SECTIONS 


IR Riveting Information 
Each Fl 
Section Original Tyre EIL 
Number Material Sé 
Repair 
АМО10136 
1301 245-Т А 
AND10136 
1302 755-Т А 
АМО10136 
1502 755-Т А 
АМО10136 
1702 755-Т А 
АМО10136 
1703 755-Т А 
АМО10136 
2001 24S.T A 
AND10136 
2005 755-Т А 
AND10136 
2006 755-Т А 
АМО10136 
2407 755-Т А 
ALCOA 
15281 245-Т А 
ALCOA 
30674 755-Т А 
ALCOA 
K-16408 755-Т А 
АГСОА 
К-27654 755-Т А 
ALCOA 
K-29318 75S-T A 
COMPLETE DAMAGE PARTIAL DAMAGE 
= IQ 2 
IL Å IN på 12 
-- и 
АА ТҮРЕА В.В 


Notes 
A. REFER TO REMARKS, NOTES AND INDEX OF RE- 
PAIR PARTS ON SHEET 1 OF THIS FIGURE 


Figure B-2. Typical Repairs for Extrusions (Sheet 4 of 7] 
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REPAIR INFORMATION FOR EXTRUDED I-SECTIONS 


Section 
Number 


Original 
Material 


АМ010140 
2001 


АМО10140 
2002 


ALCOA 
49551 


COMPLETE DAMAGE 


p 


B-B 


TYPE A 


Notes 


Gage of Repair Part (1) 


No. 
of 
Rows 


Web 


Min No. No, 


Per 
Row 


Riveting Information 


Each Flange 


Min No. 
of Per 
Rows Row 


Dia 
32nds 


PARTIAL DAMAGE 


27 
Im ER 
2-.. 
А-А В-8 
TYPE A 


A. REFER TO REMARKS, NOTES AND INDEX OF RE- 
PAIR PARTS ON SHEET 1 OF THIS FIGURE 


Figure B-2. Typical Repairs for Extrusions (Sheet 5 of 7] 
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REPAIR INFORMATION FOR EXTRUDED CHANNEL SECTIONS 


Riveting Information 


i Each Flange 
Section Original ier Gage of Repair Part (1) 
Number Material 


Repair 


АМО10137 
0706 
AND10137 
1005 
AND 10137 
1009 
АМО10137 
1103 
АМО10137 
1108 
АМО10137 
1401 
АМО10137 
2001 

ALCOA 
K-12001 


ALCOA 
29126 


COMPLETE DAMAGE COMPLETE DAMAGE 


2 1 
Š 
N 
N 
\ 
AA TYPE B B-B 


PARTIAL DAMAGE TO LEGS PARTIAL DAMAGE TO LEGS AND WEB 


2 


NN 


REPAIR FOR REPAIR FOR 
LEGS SHORTER LEGS LONGER 
THAN 1.250 THAN 1.250 


1 


2 
mm 
A-A TYPE A AND B A-A А-А ТҮРЕ A AND B BB 


Notes 


A. REFER TO REMARKS, NOTES AND INDEX OF RE- 
PAIR PARTS ON SHEET 1 OF THIS FIGURE 


Figure B-2. Typical Repairs for Extrusions (Sheet 6 of 7) 
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Section 
Number 


АМО10138 
1401 


АМО10139 
1003 
АМО10139 
1603 
АМО10139 
2002 


Т.О. 1Н-21-3 Appendix Il 


REPAIR INFORMATION FOR EXTRUDED Z-SECTIONS 


Riveting Information 


Original Gage of Repair Part (1) Each Leg 


Material 


2— COMPLETE DAMAGE 


Cl 


A-A B-B 


REPAIR INFORMATION FOR EXTRUDED BAR-OFFSET BULB 


Riveting Information 
Section Original Type Gage of Repair Part(D| No. Min No. o 
Number Material : о Рег 9 


Repair Uo Row ` 32nds 


K14064 245-Т А 0.070 ! 5 5 


COMPLETE DAMAGE PARTIAL DAMAGE 


ч 2 
pena 


қ N N 
222 


TYPE A TYPE Å 


Notes 


A. REFER TO REMARKS, NOTEB AND INDEX OF RE- 
PAIR PARTS ON SHEET 1 OF THIS FIGURE 


Figure B-2. Typical Repairs for Extrusions [Sheet 7 of 7) 
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TYPICAL REPAIR USING REPLACEMENT 
[S 


REPLACEMENT - 


С REPAIR PART NO, 3 


TYPICAL REPAIR USING FILLER 
EES) 


FILLER—REPAIR 22 
PART NO, 2 


A 


REPAIR PART NO, 1 


REINFORCEMENT — 
С REPAIR PART NO.1 REINFORCEMENT— 


REPAIR INFORMATION FOR Z-SECTIONS, CHANNELS AND ANGLES OF ALUMINUM ALLOYS 


Gage of Original 245-Т 5АЕ 4130 245-Т 755-Т Type Fastener 
Section Repair Gage Normalized Steel Repair Gage Repair Gage and Dia in 32nds 
245-Т, 755-Т for 245-Т Repair Gage for 755-Т ** for 755-Т Standard Blind 
0.020 0.025 0.025 0.032 0.025 4* 5ш 
0.025 0.032 0.031 0.040 0.032 4* 58 
0.032 0.040 0.034 0.051 0.040 5* om 
0.040 0.051 0.044 0.064 0.051 5* ьт 
0.051 0.064 0.056 0.081 0.064 6* D 
0.064 0.064 0.065 0.102 0.072 * 6a 6° 
0.072 0.072 0.078 0.125 0.081 6* D 
0.081 0.081 0.093 0.125 0.091 .ж ье 
0.091 0.091 0.093 0.156 0.102 DE ье 
0.102 0.102 0.109 0.156 0.125 8* 8e 
Ë 0.250 0.250 0.266 0.250 0.250 8* 8% 
SYMBOLS 
- REPAIR INFORMATION FOR Z-SECTIONS, 
USE AN470AD RIVETS TO FAS- CHANNELS AND ANGLES OF 1/4 H 
TEN ALUMINUM ALLOY PARTS. CORROSION-RESISTANT STEEL A 
USE AN470M RIVETS TO FASTEN r Repair Parts 
© 2 Gage of 1/4 H Corrosion- Type Fastener 
5 SION RESISTANT STEEL eae kl de ang ERES 1. REINFORCEMENT — REFER ТО 
Suchen қары Gages”. Souk ШЫ TABLES FOR ALLOY AND GAGE 
** CHECK CLEARANCES CARE- 2. FILLER—SAME MATERIAL AND 
FULLY BEFORE CHOOSING TO 0.018 ' 0.024 4* 58 GAGE AS ORIGINAL SECTION 
REPAIR 75S-T WITH 24S-T 0.024 0.030 4* 58 3. REPLACEMENT — SAME MATE- 
RATHER THAN SAE 4130 NOR- 0.030 0.036 5ж D RIAL AND GAGE AS ORIGINAL 
MALIZED STEEL 0.036-0.042 0.042 5 * .. SECTION 
m CRI63 OR CRI79 CHERRY RIVET 0.048 0.048 6* 29 
9 AN525 STEEL SCREWS AND 0.060 0.060 26 50 
AN365 STOP NUTS [ 
Ф AN4 HEX HEAD BOLTS 
Notes D. IF THE FLANGES OF THE FORMED SECTION -HAVE 
A. FOR GENERAL REPAIR NOTES REFER TO SECTION | LIPS; THE REPAIRIPART MUST BELIED 
E. TRIM EDGES OF REINFORCEMENTS TO LEAVE A MIN 
B. ALL DIMENSIONS FOR FIGURE B-3 ARE SHOWN IN 
INCHES UNLESS OTHERWISE NOTED RIVET EDGE DISTANCE OF TWO RIVET DIAMETERS 
F. REFER TO THE GENERAL MANUAL FOR STRUCTURAL 


C. THE NUMBER OF ATTACHMENTS IN EACH ROW ON 
EACH SIDE OF THE DAMAGE ARE: 4 IN 24S-T, 6 IN 
755-Т, 6 IN CORROSION-RESISTANT STEEL 


REPAIR, T, O, I-1A-I, SECTION XIV FOR INFORMATION 
ON THE TREATMENT OF DISSIMILAR METALS 


Figure B-3. Typical Repairs for Formed Shapes (Sheet 1 of 6) 
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0.250 RADIUS 


USE ORIGINAL RIVET ° 
LOCATIONS OR SUBSTITUTE iy 

CHERRY RIVETS, CRI79, IN 
ORIGINAL LOCATIONS 


0.250 RADIUS 


AN470AD4—MIN 23 RIVETS: 
TWO ROWS STAGGERED. 
MAX PITCH—0.562 

ROW DISTANCE—0.500 


FLATTEN FLANGE 


AN470AD4—MIN 1 RIVET 
EACH SIDE OF DAMAGE ON 
TOP FLANGE. USE ORIGINAL 
RIVET LOCATIONS 


FLANGE MIN 0.250 AN470AD4—MIN 12 
HIGH RIVETS EACH SIDE 

OF SPLICE. 

MAX PITCH—0.750 


TYPICAL FORMED RIB FOR 
FIN AND OUTBOARD STABILIZER 


Repair Parts 


ORIGINAL RIB THICKNESS 0.020 0:025 0.032 
|. RIB REPLACEMENT ** 0.020 0025 0.032 FLATTEN FLANGE 
2. RIB REINFORCEMENT жж 0025 0,032 0.040 

3. RIB FILLER жж 0.020 0.025 0.032 FLANGE EACH END 
4. RIB REINFORCEMENT ** 0.025 0032 0.040 MIN 0.250 HIGH 

5. ВІВ REINFORCEMENT ai 0.025 0032 0.040 


жж245-Т ALCLAD ALUMINUM 


Notes 


A, FOR APPLICABLE NOTES SEE SHEET 1 
OF THIS FIGURE 


AN470AD4—MIN 36 RIVETS. 
MAX PITCH—0.750 


Figure B-3. Typical Repairs for Formed Shapes (Sheet 2 of 6) 
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NO RIVETS REQUIRED REPAIRS FOR DAMAGED Z-SECTIONS 
IN THIS AREA OF THE p—O((———————Ó 


UNATTACHED FLANGE SPACING FOR OUTER 

RIVET ROWS 
0.500 MIN 
1.000 MAX ALTERNATE REPAIRS 

(0 —— ATTACHED FLANGE om, 

Pa 
е 
° ° 


1 
WHEN LESS THAN 6 
SC Kp 
vy ‘fy Уй ° 3 >? 


0.500 WIDE 
° ° > A 


Ч NOTES FOR TYPICAL 
REPAIRS ARE APPLICABLE 


TO ALTERNATE REPAIRS SECTION THROUGH 
UNDAMAGED AREA 


FOR SIZE AND TYPE 
OF ATTACHMENTS 
REFER TO TABLE ON 
SHEET 1 FOR NUMBER 
OF ATTACHMENTS 
REFER TO NOTE C. 


REPAIRS FOR DAMAGED CHANNELS GREATER THAN 1.500 WIDE 


NOTES FOR TYPICAL Y 
REPAIRS ARE APPLICABLE 


ALTERNATE REPAIRS 
TO ALTERNATE REPAIRS 
UNATTACHED FLANGE 


2 
e el 21 GÅ 1 
SPACING FOR Et 
RIVET ROWS С 
1 0.750 MAX 
SECTION THROUGH SECTIONS THROUGH Ж” 
DAMAGED AREA UNDAMAGED AREAS 


NO RIVETS REQUIRED 
IN THIS AREA OF THE 
UNATTACHED FLANGE 
WHEN LESS THAN 
0.500 WIDE 


FOR SIZE AND TYPE 
OF ATTACHMENTS 
REFER TO TABLE ON 
SHEET 1 FOR NUMBER 
OF ATTACHMENTS 
REFER TO NOTE C. 


REPAIRS FOR DAMAGED CHANNELS LESS THAN 1.500 WIDE 


RIVETS NOT REQUIRED IN 
Cee FANGES NOTES FOR TYPICAL 
0.500 WIDE REPAIRS ARE APPLICABLE 
d TO ALTERNATE REPAIRS 
Sc? ч ALTERNATE REPAIRS 
2 


FOR SIZE AND TYPE 
OF ATTACHMENTS 
REFER TO TABLE ON 
SHEET 1 FOR NUMBER 
OF ATTACHMENTS 
REFER TO NOTE C. 


5 


SECTION THROUGH SECTION THROUGH 
DAMAGED AREA UNDAMAGED AREA 


Figure B-3. Typical Repairs for Formed Shapes (Sheet 3 of 6) 
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REPAIRS FOR DAMAGED ANGLES 
€ 


ANGLE GREATER THAN 1.500 WIDE ANGLE LESS THAN 1.500 WIDE 


RIVETS NOT REQUIRED IN SPACING FOR RIVETS NOT REQUIRED IN 
ғ UNATTACHED FLANGES 2 RIVET ROWS UNATTACHED FLANGES 
WHEN LESS THAN 0.500 MIN WHEN LESS THAN 
0.500 WIDE 0.750 MAX 0.500 WDE ш 


SE 2-4 Саи 


S > 


FOR SIZE AND TYPE 
OF ATTACHMENTS 


FOR SIZE AND TYPE 
OF ATTACHMENTS 


REFER TO TABLE ON 
SHEET 1. FOR NUMBER в • 
OF ATTACHMENTS 
REFER TO NOTE C. 


REFER TO TABLE ON 

SHEET 1. FOR NUMBER 
OF ATTACHMENTS 
REFER TO NOTE C. 


DRILL 0.128 DIA HOLE „REPAIRS FOR CORNER CRACKS IN DOUBLE FORMED FLANGE MIN 6 RIVETS 


AT END OF CRACK 


THROUGH REIN- 


FORCEMENT. 
n MIN РІТСН--5 
40 TIMES DIAMETER 
MIN REMOVE AREA OUTWARD 1 OF ORIGINAL RIVET 


FROM DRILLED HOLE. 
REMOVE BURRS. М 
MIN RADII—0.125 


LIMITED TO 7 
ЖТТ”. LIMITED ТО Т LENGTH MIN 0.250 FROM 
LENGTH OF gl S< Se ӨРӘ т° END OF CRACK 


REPAIRS FOR BEND CRACKS IN SINGLE FORMED FLANGE 

—————— Mp j) 0.128 DIA HOLE 
DRILL 0.128 DIA HOLE AT END OF CRACK 
AT END OF CRACK ⁄ 


LIMITED TO eee 
LENGTH OF 8T Ж 


fas TO STANDARD 
BEND RADIUS AND CON- 


T 
TOUR OF FLANGE X асч 
e 
MIN 2 RIVETS EACH LEG 
OF REINFORCEMENT, EACH 
RIVETS BEYOND DAMAGED 


SIDE OF DAMAGE. LOCATE долоог 
AREA. REFER TO TABLE ON LIMITED TO REINFORCEMENT TO BE 
SHEET 1 GE Tr 23 


DRILL 0.128 DIA HOLE 


AT END OF CRACK 
AT END OF CRACK 


CRACK LESS THAN CRACK GREATER THAN 1/2 

1/2 FLANGE WIDTH FLANGE WIDTH AND EX- 
TENDING INTO WEB LESS THAN 
5 TIMES THE THICKNESS OF THE 
DAMAGED PART 


MIN 2 RIVETS EACH LEG 
OF REINFORCEMENT, EACH 
SIDE OF DAMAGE. REFER 
TO TABLE ON SHEET 1 


DRILL 0.128 DIA HOLE 


Figure B-3. Typical Repairs for Formed Shapes (Sheet 4 of 6) 
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REPAIRS FOR BEND CRACKS IN SINGLE FORMED FLANGE 
[II TW 


REPAIR FOR CRACK LESS 
THAN 0.3125 HIGH 


MIN 2 RIVETS THROUGH 
REINFORCEMENT, EACH 
SIDE OF DAMAGE, LOCATE 
RIVETS BEYOND DAMAGED 
AREA, REFER TO TABLE 
ON SHEET 1 


DRILL 0.128 DIA HOLE 
AT END OF CRACK 


Notes 


A, FOR APPLICABLE NOTES AND RE- 
PAIR PARTS INDEX, SEE SHEET 1 OF 
THIS FIGURE 


Figure B-3. Typical Repairs for Formed Shapes (Sheet 5 of 6) 
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REPAIR FOR Z-SECTIONS HAVING RETURN FLANGES 
pr ES : 
NO RIVETS REQUIRED 
ATTACHED AN 

LAN E ӨМ IN THIS AREA OF 
UNATTACHED FLANGE 
WHEN LESS THAN ` 
0.500 WIDE 


FILLER — SAME MATERIAL 
AND GAGE AS ORIGINAL 


FOR SIZE AND TYPE 
OF ATTACHMENTS 
SEE FIGURE B-3 


RETURN FLANGE 
ON REINFORCEMENT 
TO BE SAME HEIGHT 
AS ORIGINAL 


FOR SIZE AND TYPE 
OF ATTACHMENTS 

SEE SHEET 1 OF THIS 
FIGURE 


NO RIVETS REQUIRED 
IN THIS AREA OF 
UNATTACHED FLANGE 
WHEN LESS THAN 


, 0.500 WIDE RETURN FLANGE 
- ON REINFORCEMENT 
TO BE SAME HEIGHT 
AS ORIGINAL 
REPAIRS FOR CHANNELS HAVING REPAIRS FOR CHANNELS HAVING 


RETURN FLANGES AND A WEB WIDTH 
OF 1.5 OR GREATER 


RETURN FLANGES. AND A WEB 
WIDTH OF 1.5 OR LESS 
SS 


ALTERNATE METHOD 


ALTERNATE METHOD (NOTED ON PRIME METHOD APPLY) 


(NOTES ON PRIME METHOD APPLY) 


RIVETS MAY BE OMITTED 

IN THIS ARE WHEN FLANGE 
IS UNATTACHED AND LESS 
THAN 0.500 WIDE 


NO RIVETS REQUIRED 
IN THIS AREA OF FOR SIZE AND TYPE 
UNATTACHED FLANGE OF ATTACHMENTS 

FOR SIZE AND TYPE WHEN LESS THAN SEE SHEET 1 OF 

OF ATTACHMENTS 0.500 WIDE THIS FIGURE 

SEE SHEET 1 OF 

THIS FIGURE 


RETURN FLANGE 
ON REINFORCEMENT 
TO BE SAME HEIGHT 
AS ORIGINAL 


TURN FLANGE ON 
REINFORCEMENT 
TO BE SAME 
HEIGHT AS 
ORIGINAL 


Figure B-3. Typical Repairs for Formed Shapes (Sheet 6 of 6) 
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REPAIR FOR CRACKS 2.0 IN LENGTH OR 


LONGER, AND PERFORA TIONS 
CEET 


0.50 MIN OVER- 
LAP (TYPICAL) 3, 
Å % 
| 
15 TO 20 DE- 
GREE TAPER 
1 G | 
2 
SECTION THROUGH 
| REPAIRED AREA 
3-PLY CONSTRUCTION | 
(TYPICAL) ЎА 
CELLOPHANE 
BACKING 
me 
REPAIR FOR LACK OF MATERIAL LACK OF MATERIAL. 
EEE ESSEN EEE AT EDGE OF PART 
3-PLY CONSTRUCTION E ; 
(TYPICAL) ! 
LACK OF MATERIAL. 
THIN LOCAL AREAS 
0.50 MIN BEYOND — 
POINT OF TANGENCY 
0.50 MIN OVER- 
LAP (TYPICAL) 
FILLER - MAY BE ADDED IF RE- 
QUIRED FOR FIT PROVIDED CLEAR- 
ANCE WILL NOT BE AFFECTED 
0.50 MIN OVER- e 
LAP (TYPICAL — 
, : 3-PLY CONSTRUCTION | 


(TYPICAL) 


Notes 


A, REFER TO NOTES AND REPAIR 
PARTS ON SHEET 2 OF THIS 
FIGURE 


0.50 MIN OVER- 
LAP ONTO AREAS 
OF PROPER THICK- 
NESS 


Figure B-4. Typical Repairs for Fiberglas Components (Sheet 1 of 2) 
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REPAIR FOR CRACKS LESS THAN 2, 0 IN LENGTH NOT COMPLETELY THROUGH LAMINATE 
LA ————ÓÁÁMÓ—ÁÓ—Á——— d 


3-PLY CONSTRUC TION 


— (TYPICAL) 
0.50 MIN OVER- 
LAP (TYPICAL) 
2 
0.50 MIN OVER- 
LAP ONTO AREAS 
OF PROPER THICK- 
NESS 
SECTION THROUGH 
REPAIRED AREA 
Repair Parts 
1. DOUBLERS - FIBERGLAS, REFER TO 
PARAGRAPH B-14 
2. PATCHES - FIBERGLAS, REFER TO 
PARAGRAPH B-14 
Notes 


A. ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS 
OTHERWISE NOTED 
REFER TO PARAGRAPHS B-12 THROUGH B-16 FOR 
MATERIAL AND EQUIPMENT REQUIRED, AND FOR 
REPAIR PROCEDURES 


Figure B-4. Typical Repairs for Fiberglas Components (Sheet 2 of 2] 
Changed 15 December 1958 460A 
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REPAJRS FOR CRACKED 

RIVET HOLES WHERE NEXT 
SIZE RIVET IS NOT SUFFI- 
CIENT TO REMOVE CRACK 

OR WHERE ADDITIONAL RIVETS 
CANNOT BE ADDED ON EACH 
SIDE OF THE DAMAGED HOLE 
AND IN THE ORIGINAL PATTERN 


METHOD l— . 


METHOD 1 
METHOD 2 


METHOD 3 
THIS JOGGLED DOUB- 
LER MAY BE SUB- 
STITUTED FOR THE 
REPAIR PARTS USED IN 


REPAIR LIMITED TO NOT METHOD NO. 2 


MORE THAN TWO CRACKED 
HOLES IN FIVE CONSECUTIVE 
HOLES OR MORE THAN TEN 


PER CENT OF TOTAL PATTERN 
LENGTH OF CRACK LIMITED 


TO 20 TIMES THE DAMAGED 
SHEET THICKNESS. 

MIN 3 RIVETS EACH END PAST 
DAMAGED HOLE 


Notes 


A, DRILL NO. 40 STOP HOLE AT 
ENDS OF EACH CRACK THAT 
DOES NOT TERMINATE AT A RI -- 
VET HOLE 

B. ALL REPAIR RIVETS TO BE SAME 
TYPE, MATERIAL AND DIAMETER 
AS ORIGINAL 

C. ALL REPAIR PARTS TO BE SAME 
GAGE AND MATERIAL AS DAM- 
AGED SHEET ; 

D. ALL DIMENSIONS ARE SHOWN IN 
INCHES UNLESS OTHERWISE 
NOTED 


REPAIR FOR CRACKED RIVET 
HOLE IN SHEET WHERE 


NEXT SIZE RIVET IS NOT LENGE OF 


REPAIR LIMITED TO NOT 


CRACK LIM- 

SUFFICIENT TO REMOVE 

CRACK ITED TO 10 PER DIMPLE AND NOT MORE 
TIMES DAM- THAN ONE IN FIVE CONSECU- 
AGED SHEET TIVE DIMPLES, NOR MORE 


THICKNESS THAN TEN PER CENT OF 


THE TOTAL PATTERN 


REPAIR LIMITED TO NOT 
MORE THAN ONE CRACK 

IN FIVE CONSECUTIVE RIVET 
HOLES OR NOT MORE THAN 
TEN PER CENT OF TOTAL 


MIN 1 RIVET EACH SIDE PATTERN 


OF DAMAGED HOLE. 
MIN PITCH — 3 RIVET 
DIAMETERS 


REPAIR FOR CRACKED 
DIMPLE WHERE DAM- 
AGE DOES NOT EXTEND 
INTO FLAT SHEET 


Appendix Il 


REPAIR FOR CRACKED 
RIVET HOLE IN AREA 
WHERE CONTINUOUS 
SKIN IS ATTACHED TO 
FRAME OR STRINGER 


PRE-DIMPLED WASHER 
0.032 GAGE ALCLAD. 
MIN OD TO BE 

0.375 LARGER THAN 

OD OF CRACKED DIMPLE 


MORE THAN THREE CRACKS peus бы 23 


SECTION THROUGH 
COMPLETED 
REPAIR 


DRILL NO. 60 STOP 
HOLE AT END OF 

EACH CRACK FOR 
SHEETS UP TO 0.032 
THICK, DRILL NO. 50 
STOP HOLE FOR 
SHEETS GREATER THAN 
0.032 THICK 


Figure B-5. Typical Repairs for Attachment Holes (Sheet 1 of 4) 
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CUT OFF 


METHOD NO. 1 REPAIR FOR SHORT EDGE METHOD NO. 3 
fo DISTANCE ON CORNER RI- AND DEBUR 
еее ò VET. METHODS NO. 1 


ADD FILLER TO THROUGH NO. 3 


RIVETING SURFACE MAINTAIN 3D PITCH ON 22 

OF LOWER ANGLE REPLACEMENT RIVETS, AS 
IF GAGE OF DAMAGED 1D MIN ROW DISTANCE, ` 
LEG IS GREATER THAN 2.5D EDGE DISTANCE ; 


0.025 DRILL OUT ORIGINAL RIVET. 
© FILL HOLE WITH 2S ALLOY 
RIVET. 


USE NEXT LARGER 
DIA WHERE ONLY 


PICK UP MIN 2 RIVETS ONE RIVET CAN BE A ADDE 2 
EACH SIDE OF AF- PICKED UP ON OF REINFORCEMENT, 
Re J 


0.250 HIGH, WHEN END 
FECTED RIVET. REPAIR EACH SIDE ) , 
RIVETS TO BE SAME Y RIVET BREAKS THROUGH 


TYPE AND MATERIAL IN pow MATERIAL 
NEXT LARGER DIA D cm REPAIR FOR SHORT. EDGE 
METHOD NO. 2 DISTANCE CAUSE BY MIS- 
LOCATED RIVETS 
REPAIR FOR SHORT REPAIR LIMITED TO NOT 
EDGE DISTANCE OF MORE THAN 5 CONSECUTIVE 


FASTENER HOLE MISLOCATIONS, OR MORE 
ee 
THAN 50 PER CENT OF TOTAL 
PATTERN 


MIN 1 RIVET EACH 
SIDE OF HOLE IN REPAIR FOR SHORT EDGE 


ADDITION TO ORIGI- DISTANCE OF MORE THAN 
NAL RIVET 2 RIVETS 


DO NOT USE REPAIR ON INSTALL 1 RIVET 
SKIN SPLICES OR WHERE EACH SIDE OF 
HEADS OF RIVETS FALL MISLOCATIONS 


IN RADIUS OF STRUCTURE 


RIVET PITCH SAME AS 


EXISTING LOCATIONS Notes 


A, DRILL NO, 40 STOP HOLE AT 
ENDS OF EACH CRACK THAT 
DOES NOT TERMINATE AT A RI- 
VET HOLE 

B. ALL REPAIR RIVETS TO BE SAME 
TYPE, MATERIAL AND DIAMETER 
AS ORIGINAL 


REPAIR FOR SHORT EDGE ALLOW SUFFICIENT LENGTH C. ALL REPAIR PARTS TO BE SAME 
DISTANCE OF 1 RIVET TO PICK UP 2 RIVETS EACH GAGE AND MATERIAL AS DAM- 
WHERE EXISTING PITCH SIDE OF MISLOCATIONS AGED SHEET 
PREVENTS ADDING RIVETS D. ALL DIMENSIONS ARE SHOWN IN 
EEN 
MING RIVETS THROUGH шог UNLESS OTHERWISE 
REINFORCEMENT. REFER 
TO NOTE B, AND TO THE REPAIR FOR SHORT EDGE 
GENERAL MANUAL FOR DISTANCE OF 2 RIVETS 
STRUCTURAL REPAIR, WHERE EXISTING PITCH 


REINFORCEMENT -NEXT 
HEAVIER GAGE, AND 
SAME MATERIAL AS ORIGINAL. 
LENGTH AND WIDTH DETERMINED 
BY EDGE DISTANCE OF RIVETS~_ 


PREVENTS ADDING RIVETS 


T.O. 1-1A-1, SECT. VI, FOR 
INFORMATION ON RIVET 
EDGE DISTANCE 


EDGE OF REINFORCEMENT 


o 
o 
2222 MAY BE ROUNDED ТО NEST MIN OF 2 RIVETS, NEXT 
INTO EXISTING BEND RADIUS LARGER DIAMETER REQUIRED, 
WITH NORMAL EDGE DISTANCE 
EACH SIDE OF MISLOCATIONS. 


LENGTH AND WIDTH REFER TO THE GENERAL MANUAL 
OF REINFORCEMENT FOR STRUCTURAL REPAIR, T.O. 
DETERMINED BY EDGE 1-1A-1, SECT. VI, FOR INFORMATION 
DISTANCE OF RIVETS ON RIVET EDGE DISTANCE 


Figure B-5. Typical Repairs for Attachment Holes (Sheet 2 of 4) 
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REPAIR FOR SHORT EDGE 
DISTANCE OF RIVETS IN 
RADIUS AND FLANGE 


REMOVE AFFECTED FLANGE. 
DEBURR AND APPLY ZINC- 
CHROMATE PRIMER SPEC 
MIL -P- 6889 


SAME MATERIAL AND 
NEXT HEAVIER GAGE. 
MAX WIDTH INCREASE 
OF ANY LEG OF RE- 
INFORCEMENT 0. 250 


USE EXISTING RIVET 
LOCATIONS, MIN EDGE 
DISTANCE 2D 


Notes 


ALL REPAIR RIVETS TO BE SAME 
TYPE, MATERIAL AND DIAMETER 
AS ORIGINAL 

ALL REPAIR PARTS TO BE SAME 
GAGE AND MATERIAL AS DAM- 
AGED SHEET 

ALL DIMENSIONS ARE SHOWN IN 
INCHES UNLESS OTHERWISE NOT- 
ED 

THIS REPAIR NOT APPLICABLE 
TO PATTERNS OF LESS THAN 5 
RIVETS. A MAX OF 1 RIVET OR 
1 RIVET HOLE MAY BE REPAIRED 
IN PATTERNS CONTAINING A MAX 
OF 10 RIVETS, A MAX OF 10 PER 
CENT OF THE RIVET PATTERN 
MAY BE REPAIRED FOR PATTERNS 
CONTAINING MORE THAN 10 RI- 
VETS. DAMAGED RIVET HOLES 
ARE NOT TO BE CONSECUTIVE 
THIS REPAIR NOT APPLICABLE 
FOR RIVET DIAMETERS 0.1875 OR 
LARGER. ANY SIZE RIVET MAY BE 
COUNTED TO DETERMINE TOTAL 
PATTERN 

THIS REPAIR NOT APPLICABLE FOR 
RIVET HOLES ELONGATED MORE 
THAN 1,50 TIMES THE DIA OF THE 
ORIGINAL HOLE 

THIS REPAIR APPLICABLE FOR RI- 
VET HOLES ELONGATED LESS THAN 
1.50 TIMES THE DIA OF THE ORIG- 
INAL HOLE 

THIS REPAIR NOT APPLICABLE ON 
THE EDGE OF A PART WHERE A 
RIVET IS PICKED UP; NOR, CAN 
IT BE USED AS A SUBSTITUTE FOR 
INSTALLING A RIVET BY C OUNTER- 
BORING THE PART 


NOTE 


REINFORCEMENT TO BE 


T.O. 


1H-21-3 
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REPAIR FOR SHORT EDGE 
DISTANCE BETWEEN RI- 
VETS AND ADJACENT 
SHEET — FOR LIMIT- 
ATIONS REFER TO NOTE 


H. 
ERE Tak ai TIER =] 


MIN DISTANCE BETWEEN 
EDGE OF COUNTERBORE 
AND CENTER LINE OF RI- 
VET HOLE IS 1.50 TIMES 


THE DIAMETER OF THE 
RIVET 


COUNTERBORE 
AS REQUIRED 


REPAIR FOR DAMAGED 

AN470AD RIVETS--— FOR 
LIMITATIONS, REFER TO 
NOTES D. 


E. AND G. 


DAMAGED HOLE 


ADDED RIVET. REFER TO 


A. MIN PITCH 3D. 


MIN EDGE DISTANCE 2D. 
STAGGER IF NECESSARY 


REPAIR FOR DAMAGED 
RIVET HOLES — FOR 
LIMITATIONS REFER TO 
NOTES р, E. AND F. 


INSTALL 2S ALLOY 
RIVET IF NECESSARY 


ADDED RIVET. REFER TO 

NOTE A. MIN PITCH 2,50D 
MEASURED FROM CENTER 
OF ADDED RIVET TO EDGE 
OF ADJACENT HOLES. MIN 
EDGE DISTANCE 2D 


REPAIR FOR DAMAGED 
RIVET HOLES— FOR 
LIMITATIONS REFER TO 
NOTES D. E. AND G. 


REINFORCEMENT —REF ER TO—  . 8 
NOTE B. ALLOW SUFFICIENT 
LENGTH TO PICK UP 2 RIVETS 
EACH SIDE OF DAMAGED HOLE. 
AN ADDITIONAL REINFORCEMENT 
SHOULD BE USED IF THE DAM- 
AGED HOLE EXISTS IN BOTH 
SHEETS OF THE STRUCTURE 


RIVETS —REFER TO 
NOTE A. USE EXIST- 
ING PITCH. 1.50D 

MIN EDGE DISTANCE 


Figure B-5. Typical Repairs for Attachment Holes (Sheet 3 of 4) 
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REPAIR FOR SHORT EDGE DISTANCE 


ë (REFER TO NOTE A.) 


MISLOCATED RIVET 


SKIN 


Notes 


GENERALLY, 2 TIMES THE RIVET DIA- 
METER IS THE MINIMUM ACCEPTABLE 
EDGE DISTANCE AS GIVEN IN THE GEN- 
ERAL MANUAL FOR STRUCTURAL REPAIR, 
T.O. 1-1A-1, SECTION VI 

SAME MATERIAL AND GAGE AS ORIGINAL 
SKIN 


USE EXISTING 


RIVET LOCATIONS 


REPAIR FOR SHORT EDGE 
DISTANCE WITH TEAROUT 
TEE 


SKIN TEAROUT 


T.O. 1H-21-3 


ADD 1 RIVET EACH 
SIDE OF MISLOCATED 
RIVET. MAINTAIN 3D 
PITCH AND 2D EDGE 
DISTANCE 


“ATTACHING MEMBER 


ALL RIVETS TO BE 
SAME TYPE AS 
ORIGINAL IN NEXT 
LARGER DIAMETER 


REINFORCEMENT 
pom TO NOTE B.) 
ADD 1 RIVET EACH 
SIDE OF EXISTING 
MISLOCATED RIVET 
LOCATION. MAINTAIN 


3D PITCH AND 2D 
EDGE DISTANCE 


ATTACHING MEMBER 


Figure B-5. Typical Repairs for Attachment Holes (Sheet 4 of 4) 
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REPAIR FOR ELIMINATION 
OF CAPS BETWEEN FLANGE 
AND EXISTING STRUCTURE Notes 


A. REPAIR RIVETS TO BE SAME TYPE 
AND MATERIAL AS ORIGINAL STRUC- 
TURE 
reg Š B. UNLESS OTHERWISE NOTED ALL RE- 
: PAIR PARTS TO BE SAME GAGE AND 
MATERIAL AS ORIGINAL STRUC- 
TURE 
C. ALL DIMENSIONS ARE SHOWN IN 
REFER TO NOTE A. . INCHES UNLESS OTHERWISE NOT- 
ED 
D. REPAIR LIMITED TO MAX GAP OR 
INTERFERENCE OF 0.250 


© o © © © © 


REMOVE AFFECTED FLANGE. E. REPAIR NOT APPLICABLE TO MAIN 
DEBURR AND APPLY ZINC- STRUCTURAL FITTINGS, SUCH AS 
CHROMATE PRIMER, SPEC TRANSMISSION, ROTOR, AND ENGINE 
MIL-P- 6889 SUPPORTS 


F. MAX REMOVAL OF FLANGE WHERE 
INTERFERENCE  EXISTS, LIMITED 
TO 0.250 


REPAIR FOR ELIMINATION G. MAX THICKNESS OF FILLER 0.0625 


OF GAP BETWEEN ANGLE 
AND JOGGLED STIFFENER 
(TYPICAL) 


REPAIR FOR UNLEVEL 
CONDITION BETWEEN 
ANGLE AND WEB (TYPICAL) 


REFER TO NOTES B. AND G. 


MIN 2 RIVETS 
REQUIRED. REFER TO 
NOTE A. USE EXISTING 
PITCH. MIN EDGE 
DISTANCE 2 D 


REFER TO NOTES B. AND G. 


REPAIR FOR ELIMINATION REPAIR FOR ELIMINATION 


OF GAP BETWEEN ANGLE OF GAP UNDER SECONDARY 
AND JOGGLED STIFFENER FITTING (TYPICAL) 
(TYPICAL) 


FILLER TO BE RIVETED 
TO STRUCTURE WHEN 

USED UNDER A REMOVABLE 
FITTING. MIN 2 RIVETS REQD 


REFER TO NOTES B. AND G. 


REFER TO NOTES B. AND G. 


Figure B-6. Typical Repair for Elimination of Gaps and for Leveling Installations 
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ALLOWABLE PERCENTAGE OF DEFECTIVE SPOTWELDS** 


CONDITION I CONDITION II 
ACCEPTABLE WITH- ACCEPTABLE WITH 
OUT REPAIR REPAIR 


A. CRACKS OPEN TO 
SURFACE 

B. EDGE BULGE CRACKS 

C. SHEET SEPARATION 
EXCEEDING ESTAB- 
LISHED LIMITS 

D. BLOWN SPOTS 

E. PITS OVER 0.0625 DIA 

F. PITS LESS THAN 0.0625 
DIA жжжж 

G. METAL EXPULSION BE- 
TWEEN SHEETS (SPITS) 

H, SURFACE FLASHES AND/ 
OR TIP PICK-UP 

I. EXCESSIVE INDENTA- 
ТІОМжжжжж 

1. MISSING SPOTWELDS 

K. BROKEN SPOTWELDS 
(SHEET NOT DAMAGED) 


TOTAL PERCENTAGE 


* REFER TO SPEC MIL-W-6860 AND MIL-W-6858 FOR CLASSIFICATIONS OF SPOTWELDS 
** THE ALLOWABLE NUMBER OF DEFECTIVE SPOTWELDS IS GIVEN IN PERCENTAGE OF THE 
TOTAL NUMBER OF WELDS IN A SPECIFIC JOINT. WHEN A PERCENTAGE RESULTS IN A 
FRACTION, USE THE NEXT HIGHER WHOLE NUMBER EXCEPT WHERE THE RESULTING 
NUMBER OF WELDS IS LESS THAN 0.50 
*** CLASS A WELDED JOINTS ARE THOSE WHOSE FAILURE COULD CAUSE DIRECT LOSS ОҒ 
HELICOPTER, A MAJOR COMPONENT OR ITS CONTROL, AND INJURY TO PERSONNEL. 
CLASS B WELDED JOINTS ARE THOSE NOT INCLUDED IN CLASS A 
ээж WHEN THE NUMBER OF DEFECTIVE SPOTWELDS THAT ARE LESS THAN 0,625 DIA,EXCEED 
3 PER CENT BUT DO NOT EXCEED 6 PER CENT OF THE DEFECTIVE SPOTWELDS,ALL THE 
DEFECTIVE SPOTWELDS MUST BE REPAIRED 
живж EXCESSIVE INDENTATION IS ANY ELECTRODE INDENTATION THAT EXCEEDS 10 PER CENT 
BUT DOES NOT EXCEED 20 PER CENT OF THE THICKNESS OF THE THINNEST SHEET, IN 
AN AREA WHERE AERODYNAMICS MAY BE INFLUENCED BY EXCESSIVE INDENTATIONS 
DEPTHS ARE LIMITED TO 0.004 


Notes 
A. ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS OTHERWISE NOTED 


RIVET DIAMETER 
( For Repair Of Defective Spotwelds In Excess Of Those 
Noted In The Maximum Column Of Conditions I And II ) 


GAGE OF THINNEST MINIMUM ACCEPTABLE 
OUTER SHEET (2 SHEET|RIVET DIA AND TYPE*** | DRILL 
COMBINATIONS) * PROTRUDING | FLUSH** | NO, жж 


* FOR 3 SHEET COMBINATIONS OR MORE THE GAGE SH- жжж ALL RIVETS MIN 2D EDGE DISTANCE; RIVETS LARGER 
OWN SHALL BE THAT OF THE THICKEST OUTER SHEET THAN THOSE SPECIFIED MAY BE USED PROVIDED MIN 
** FOR INFORMATION ON COUNTER-SINKING AND DIMPL- 2D EDGE DISTANCE IS MAINTAINED 
ING, REFER TO PARAGRAPH 1-22 AND TO THE GEN **** DIA OF DRILL SHOULD BE LARGE ENOUGH TO COM- 
SE 2 FOR STRUCTURAL REPAIR, T. O.1-1A-1, PLETELY REMOVE THE DEFECT 
ION VI 


Figure B-7. Typical Repairs for Defective Spotwelds (Sheet 1 of 2) 
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SHEET WIDTH 


JOINT EXTENDS ALONG 
THIS LINE TO ENDS 
OF SHEET 


Notes 


. FOR INFORMATION ON ALLOWABLE NUM- 
BER OF DEFECTIVE SPOTWELDS, AND RI- 
VET DIAMETERS,SEE TABLES ON SHEET 1 
OF THIS FIGURE 

‚ ALL DIMENSIONS ARE SHOWN IN INCHES 
UNLESS OTHERWISE NOTED 

. DEFECTIVE SPOTWELDS AT THE BEGIN- 
NING AND END OF A ROW SHOULD BE RE- 
PLACED WITH RIVETS 

. THESE REPAIRS ARE NOT APPLICABLE 
WHERE AN END CONNECTION,IN CLASS A 
WELDING WITH TWO OR MORE MEMBERS 
CONTAINS MORE THAN ONE SPOTWELD, 
BUT LESS THAN FIVE SPOTWELDS 

. THE EXAMPLES OF STRUCTURE, AS SH- 
OWN, CONTAINING ONE OR MORE PARTS 
TO A JOINT, ARE ASSOCIATED WITH CLASS 
А WELDINGCLASS B WELDING IS ASSOCIATED 
WITH ONE INDIVIDUAL PART TO A JOINT 


SEE FIGURE B-9 FOR TYPICAL ACCEPT- 
ABLE LIMITS FOR SPOTWELDS 


? 


TWO ADDITIONAL SPOTWELDS ARE DE- 
SIRED, BUT WHERE CONDITIONS PREVENT 
ADDING TWO, ONE ADDITIONAL SPOT WELD 
IS ACCEPTABLE 

SPOTWELDING OF ALUMINUM ALLOYS 
SHOULD BE ACCOMPLISHED WITHIN 24 
HOURS AFTER CLEANING 


ADDED SPOTWELDS 
REFER TO NOTES 
Е. AND G., 


MISLOCATED OR 
BROKEN SPOTWEL 
REFER TO 

NOTE F, 
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CAP ENDING BEFORE SHEET 
———————ÀM'Á' Á''JÀÓv— 


((% 


CAP LENGTH 
CAP 


JOINT EXTENDS ALONG 
THIS LINE TO ENDS 
OF CAP 


STIFFENER 


JOINT INCLUDES ALL: 
WELDS IN STIFFENER 


REPAIR FOR SHORT EDGE DIS- 
TANCE AND BROKEN SPOT WELDS 
ee €— 


ORIGINAL PAT TERN 


Figure B-7. Typical Repairs for Defective Spotwelds (Sheet 2 of 2) 
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SKIN (REF) 


EDGE DISTANCE — REFER 
TO NOTE B. 


da 


EDGE DISTANCE — REFER 
TO NOTE B. 


TO NOTE B. 


REFER TO 
NOTE E. 


STIFFENER (REF) 


SPACING — REFER 
TO NOTE B. 


MIN DISTANCE — 0.125 


MIN DISTANCE — 0.125 


EDGE DISTANCE-REFER 


SKIN (REF) 


REFER TO 
NOTE E, 


STIFFENER (REF) 


REFER TO NOTE B, 
FOR SPACING AND 
EDGE DISTANCE IN- 
FORMATION 


STIFFENER (REF) 


| 


SKIN (REF) 


SPACING — REFER 
TO NOTE B. 


REFER TO 
NOTE Е, 


EDGE DISTANCE — REFER 
TO NOTE B. 


JOGGLE WHEN 
STIFF ENER GAGE 
IS 0.032 OR 
GREATER 

REFER TO NOTE B, 
FOR SPACING AND 
EDGE DISTANCE IN- 
FORMATION 


Repair Parts 


1, REINF ORCEMENT — SAME MA- 
TERIAL, IN NEXT HEAVIER 
GAGE, AS ORIGINAL x DIMEN- 
SIONS AS REQUIRED 

2. REPLACEMENT — SAME MA- 
TERIAL AND GAGE AS ORIGINAL 
x DIMENSIONS AS REQUIRED — 
CLEARANCE BETWEEN PATCH 
AND CUTOUT TO BE A MAX 0.031 


Notes 


ALL DIMENSIONS ARE SHOWN IN INCHES 
UNLESS OTHERWISE NOTED 

SEE FIGURE B-9 FOR EDGE DISTANCE 
AND SPACING OF SPOTWELDS 

ALL SPOT WELDING OF ALUMINUM ALLOYS 
TO BE ACCOMPLISHED WITHIN 24 HOURS 
AFTER CLEANING 

A MAXIMUM OF THREE REPAIRS MAY 
BE MADE TO EACH ASSEMBLY OR SUB- 
ASSEMBLY, MAXIMUM HOLE DIAMETER 
1.50 

USE TWO SPOTWELDS TO ATTACH RE- 
PLACEMENTS (2) 0.50 DIAMETER OR 
GREATER. REFER TO NOTE B. 
DAMAGED AREAS HAVING A CUT OUT 
DIAMETER OF 0.187 OR LESS, MAY BE 
REPAIRED BY INSERTING АМ АМ470, 
AN435, AN426 OR AN AN427 RIVET OF 
THE PROPER ALLOY 


Figure B-8. Typical Repairs for Spotwelded Assemblies (Sheet 1 of 2) 
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Appendix ll 


Repair Parts 


1, REINFORCEMENT —- SAME MATERIAL 
AS ORIGINAL, IN NEXT HEAVIER GAGE 

2, REPLACEMENT — SAME MATERIAL 
AND GAGE AS ORIGINAL 


STIF FENER (REF) 


SKIN (REF) 


EDGE DISTANCE — 
REFER TO NOTE B, 


SPACING — REFER 
TO NOTE B, 


MIN 1 SPOTWELD 
EACH OF SIDE 


OF DAMAGED AREA 


Notes 


ALL DIMENSIONS ARE SHOWN IN INCHES 
UNLESS OTHERWISE NOTED 

SEE FIGURE B-9 FOR EDGE DISTANCE 
AND SPACING OF SPOTWELDS 

ALL SPOT WELDING OF ALUMINUM ALLOYS 
TO BE ACCOMPLISHED WITHIN 24 HOURS 
AF TER CLEANING 

A MAXIMUM OF THREE REPAIRS MAY 
BE MADE TO EACH ASSEMBLY OR SUB- 
ASSEMBLY. MAXIMUM HOLE DIAMETER 
1.50 

USE TWO SPOTWELDS TO ATTACH RE- 
PLACEMENTS (2) 0.50 DIAMETER OR 
GREATER, REFER TO NOTE B, 
DAMAGED AREAS HAVING A CUT OUT 
DIAMETER OF 0.187 OR LESS, MAY BE 
REPAIRED BY INSERTING AN AN470, 
AN435, AN426 OR AN427 RIVET OF 
THE PROFER ALLOY 


MIN TEAROUT DISTANCE — 

ONE-HALF HOLE DIAMETER SE 
REFER TO 8 
NOTE EN m 


REMOVE DE- 
“FECTIVE AREA 


EDGE DISTANCE — 
REFER TO NOTE B. 


STIF F ENER (REF) 


SKIN (REF) 


STOP DRILL NO. 
50 EACH END OF 
CRACK 


SPACING — REFER 
TO NOTE B. 


EDGE DISTANCE — 
REFER TO NOTE B. 


Figure B-8. Typical Repairs for Spotwelded Assemblies (Sheet 2 of 2) 
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EDGE DISTANCE 
REFER TO NOTE B, 


EL SHEET THICKNESS 


BEND TANGENT LINZ 


SPACING 
REFER TO NOTE C. 


SHEET THICKNESS 


EDGE DISTANCE — REFER 
TO NOTE B. 


MAGNESIUM 


MINIMUM 
THICKNESS MINIMUM MINIMUM MINIMUM MINIMUM MINIMUM MINIMUM 
OUTSIDE SHEET EDGE SPACING EDGE SPACING EDGE SPACING 
DISTANCE DISTANCE DISTANCE 


Notes 


A. ALL DIMENSIONS ARE SHOWN IN INCHES UN- 
LESS OTHERWISE NOTED 

B. EDGE DISTANCE IS MEASURED FROM CENTER 
OF SPOTWELD TO THE EDGE OF SHEET 

C. SPACING IS MEASURED FROM CENTER TO 
CENTER OF SPOTWELDS IN ANY DIRECTION 


Figure B-9. Typical Acceptable Limits for Spotwelded Locations 
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AN470AD AN426AD 


EDGE DISTANCE EDGE DISTANCE 


MINIMUM RIVET EDGE DISTANCES 


NON FLUSH-TYPE RIVETS FLUSH - TYPE RIVETS 


3 


0, 203 0, 250 0.312 


Notes 


A. ALL DIMENSIONS ARE SHOWN IN INCHES 
UNLESS OTHERWISE NOTED 

B. MINIMUM EDGE DISTANCES SHOWN ARE 
APPLICABLE ONLY TO VOWS OF RIVETS 
CONTAINING 3 OR MORE RIVETS, AND 
FURTHER LIMITED TO A MAXIMUM OF 
30 PER CENT OF TOTAL RIVETS IN A 
ROW 

C. REFER TO THE GENERAL MANUAL FOR 
STRUCTURAL REPAIR, T,O,1-1A-1, SEC- 
TION VI FOR RIVETING INFORMATION 


Figure B-10. Typical Acceptable Limits for Aluminum Rivets (Sheet 1 of 5] 
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Figure B-10. Typical Acceptable L 
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ACCEPTABLE 
CRACKS 


C SINGLE CRACK WITHIN 


NOTED LIMITATIONS 


е? 
Gi 


е? 


SUPERFICIAL CRACKS 


$ 


Notes 


ALL DIMENSIONS ARE SHOWN IN INCHES UN- 
LESS OTHERWISE NOTED 
CRACKED HEADS ARE ACCEPTABLE UNDER 
THE FOLLOWING CONDITIONS: 
1. DEPTH OF CRACKS LESS THAN ONE- 
EIGHT THE SHANK DIAMETER 
2. WIDTH OF CRACK LESS THAN ONE- 
SIXTEENTH THE SHANK DIAMETER 


Appendix 11 


NON-ACCEPTABLE 
CRACKS 


INTERSECTING CRACKS 


DEEP INTER- 
SECTING CRACKS 


LENGTH OF CRACK CONFINED TO AN 
AREA ON THE HEAD WITHIN A CIRCLE 
HAVING A MINIMUM DIAMETER OF 1.250 
TIMES THE SHANK DIAMETER 

INTERSECTIONS OF CRACKS SHOULD 
NOT FORM A POTENTIAL CAUSE FOR 
THE LOSS OF A PORTION OF THE HEAD 


Figure B-10. Typical Acceptable Limits for Aluminum Rivets (Sheet 5 of 5) 
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B-8. CLASSIFICATION OF DAMAGE. (See fig- 
ure B-11.) The following definitions and classifi- 
cations of damage are made in order to associate 
specific repair procedure and material in the fol- 
lowing paragraphs. 

a. Closed hole- or slit-type damage is that dam- 
age which extends through one or more layers of 
the cell but with no displacemen: of material exist- 
ing. Repair to the undamaged side is not neces- 
sary. 

b. Blister-type damage is that damage caused 
by trapped air between the liners and the sealant. 
Blisters under one inch in diameter need not be 
repaired. 

c. Loose lap seam and patch-type damage is 
that damage occurring along the lap seam or on 
previously applied patches and should be repaired 
immediately upon notice. 

d. Open hole-type damage is that damage which 
extends through all layers of the cell and results 
in a physical displacement of material. 

e. Corner-type damage is that damage occur- 
ring to the internal or external corners of a cell. 

f. Fitting-type damage is that damage to the 
cell which affects the necessary cell fittings. Fit- 
ting-type damage may require reinforcement of 
tubular fittings, repairs of fully molded fittings or 
the replacement of fittings on the cell. 

g. Miscellaneous-type damage is that damage 
which may occur to the inner liner, open splice or 
laps, loose internal or outerply stripping, fitting 
flanges, tabs, hangers, and loops. 


B-9. PREPARATIONS FOR REPAIRS.  Pre- 
pare the cell and the working area as described in 
the following paragraphs. 

a. Select a well-ventilated room, maintained at 
a temperature of 21.1 to 26.7°C (70-80°F) and 
humidity at a maximum of 50 per cent. 

b. Drain cell thoroughly, keeping the cell in an 
area where the temperature is 26.7°C (80°F). 


'The cell must not be drained at tempera- 
ture exceeding 49°C (120°F) as the 
fuel will settle in an area away from the 
injury and consequently cause a separa- 
tion and breakdown with sealant area. 
To prevent this, the edge of the injury 
should be spread slightly during drying 
times to allow entrapped fuel to escape. 


c. Inert the cell by adding an inert gas to the 
inside of the cell in order to render the vapors re- 
maining in the cell non-explosive and not flam- 
mable. 
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d. Purge the cell by introducing fresh air into 
the cell so that any remaining vapors or residues 
cannot be reactivated into being flammable or ex- 
plosive. 

e. Clean the area to be repaired using cloth 
saturated with solvent. 

f. If cleaning of large areas is required, use hot 
water and soap paste. 

g. Remove soap residue with hot water and al- 
low to dry thoroughly. 


B-10. REPAIR PROCEDURES. The following 
repair procedures are applicable to the specific 
type damages outlined in paragraph B-8. 

a. Repair of internal closed hole- or slit-type 
damage is to be accomplished as follows: 

1. Buff or rub with emery cloth, an area ex- 
tending two inches from, and completely 
around, the damaged area, to provide a 
good adhesion surface. 

2. Clean the buffed or rubbed area with 
cloths moistened with solvent. 

3. Cut a patch of nylon sandwich material 
that will extend 1.50 inches from, and 
completely around, the damaged area. 
When cutting the patch, the shears should 
be tilted to effect a scarfed edge. 

4. Buff or hand rub the patch with emery 
cloth to ensure a good adhesion surface. 

5. Support the cell with a pedestal in the 
area to be repaired so that the damaged 
edges will assume their natural position. 

6. Wipe the area of the cell to be repaired 
with cloths moistened with solvent and 
allow inner liner to dry. 

7. Apply, by brushing, a thin coat of cement 
on the cell, and on the patch and allow to 
air dry for approximately 45 minutes. 

8. Apply a second coat of cement on the cell 
and on the patch and allow to dry com- 
pletely. 

9. Wipe the dried cement with cloths mois- 
tened with solvent to effect a tacky condi- 
tion of the cement. 

10. When the cement has attained sufficient 
tackiness, center and lay the patch over 
the damaged area. 

11. Press the patch down with a hand roller, 
working from the center toward the 
edges. 


12. Allow the patched area to set for one hour 
and check for looseness. 
13. Apply one coat of cement on the patch 
and patch edges and allow to dry. 
14. Repeat procedure eleven. 
b. Repair of external closed hole- or slit-type 
damage is to be accomplished as follows: 
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. Support and buff the cell as described in 


step a., procedures 1. through 5. 


. Cut an oval or circular-shaped patch of 


outside nylon fabric. Cut as described in 
Step a. procedure 3. 


. Clean the area to be repaired and the patch 


with solvent and allow to dry thoroughly. 


. Apply the patch as described in step a. 


procedures 7 through 14. 


. Apply, by brushing, two coats of lacquer 


on the repaired area and allow to dry 
thoroughly between coats. 


Allow cell to air-cure 72 hours before 
using. Do not flex cell during first 24 
hours after repairs. Do not attempt to 
heat cure the cell as deterioration and 
shrinkage will result. 


c. Repair of blister-type damage is to be ac- 
complished as follows: 


d 


Buff the blister surface and an area ex- 
tending two inches from, and completely 
around, the blister. 


. Cut the blister with a knife as shown in 


figure B-11. 


. Buff the underside of the cut material. 
. Apply, by brushing, two coats of cement 


on the cut edges of material and faying 
surfaces allowing sufficient drying time 
between coats. 


. Press the cemented area down with a hand 


roller to release all entrapped air. 


. Allow cemented area to dry thoroughly, 


and apply a patch over cemented area as 
described in step a. procedures 1. through 
14. 


d. Repair of loose lap seams and patch-type 
damage is to be accomplished as follows: 


16 
2. 


Buff both surfaces inside the separation. 
Buff the top surface of the separation for 
an area of two inches from, and completely 
around the separation. 


. Clean both inside surfaces with cloths 


moistened with solvent and allow to dry. 


. Apply by brushing two coats of cement on 


both inside surfaces allowing sufficient 
drying time between coats. 


. Press the inside surfaces together and roll 


down with hand roller. 


. Cut a patch of the proper material 


(Buna-N sandwich material for inside re- 
pairs, and outside nylon fabric for outside 


Ms 


8. 
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repairs), as described in step a. proce- 
dure 3. 

Apply the patch as described in step a. 
procedures 4. through 14. 

Loose patches can be repaired as described 
in step a. procedures 4. through 14. 


e. Repair of open hole-type damage is to be 
accomplished as follows: 


JE 


10. 


di. 


12. 


13. 


Mark two circles on the outside of the 
cell around the damaged area, the inner 
circle shall be of a size to encompass all 
damaged sealant and ragged edges, but 
no less than three inches in diameter ; the 
outer circle shall be two inches larger in 
diameter than the inner circle. 


. Buff or rub with emery cloth, an area 


2.5 inches from and completely around 
the outside circle. 


. Re-mark the outside circle if it has been 


obliterated. 


. Cut-away the damaged area using the 


inner circle as a guide. 


. Scarf the area from the outside circle 


to the damage cutout completely around, 
to provide approximately a 30? slope. 


. Buff or rub with emery cloth the inner 


liner of the cell for an area extending 4.5 
inches outward from the damage cut-out. 


. Cut a patch of nylon sandwich material 


to a size to overlap the damage cut-out 
1.5 inches completely around. 


. Feather the edges of the patch. 
. Apply patch to inner liner of cell as de- 


scribed in step a. procedures 6. through 
14. 

Cut a patch of Buna-N sheet to a size to 
overlap the first patch 1.5 inches com- 
pletely around. 

Apply second patch over first patch as 
described in step a. procedures 6. through 
14. 

Support the cell on the inside near the 
area being repaired. 

Cut as many patches of sealant as there 
are sealant layers in the damaged area, 
to a size one inch larger in diameter than 
the cut-out area. 


Note 


The sealant patches shall be of the same 
thickness as the original layer of sealant 


in 


14. 


15. 


the damaged area. 


Apply sealing cement to both sides of 
all patches. 

Apply each patch separately to ensure a 
good contact of all layers. 
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16. 


ЇЇ 


When repair has dried, trim excess seal- 
ant patch flush with the outside of cell 
using a modified soldering iron. 
Complete repair by applying external 
patches as described in step b. proce- 
dures 1. through 5. 


f. Repair of internal corner-type damage should 
be accomplished as follows: 
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15 


10. 


[1 


12. 


13. 


14. 


15. 


16. 


Buff or rub with emery cloth an area of 
the cell two inches from, and completely 
around, the damage. 


. Cut a cireular-shaped patch of nylon 


sandwich material to a size to extend 
one-half inch from the damaged area in 
all directions. 


. Cut a beveled slit in the patch from the 


outside edge to the theoretical apex of 
the pateh when positioned in the corner. 


. Cut a beveled slit extending one-eighth 


inch from the inner end of the first slit 
and at 90 degrees to it. 


. Position the patch over the damaged area 


in such a position to keep the slit as far 
away from the damaged area as possible. 


. Mark the outside shape of the patch on 


the cell to ensure the same position as 
maintained ofter cementing. 


. Buff the patch on both sides and feather 


the edges. · 


. Apply cement on cell and on patch as 


described in step a. procedures 7. through 
9 


. Align the patch with the outline on the 


cell and press down a narrow strip of the 
patch running from the outer edge to the 
inner edge of the slit. 

Recheck the patch position to be sure the 
inner edge of the slit actually falls in the 
apex of the corner. 

Press the patch down with a hand roller 
working from the edge of the slit already 
cemented, around to the outer edge. 
Apply cement on the surface of the patch 
which will be overlapped and on the fay- 
ing under surface as described in step a. 
procedures 7. through 9. 

Press the surface together and work 
down with a hand roller. 

Roll the entire patch after allowing a 
short drying time. 

If the patch is still loose remove the patch 
and repeat procedures 1. through 15. 
Cut a patch of nylon sandwich material 
to a size to overlap the first patch one 
inch in all directions. 
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Ur 


18. 


19: 


g. Repair of external 


should 
ТЕ 


6. 


Cut slits in the patch as described in pro- 
cedures 3. and 4. 

Locate the overlap on the second patch 
in such a position so that it will be oppo- 
site the overlap on the first patch. 

Apply the patch as described in proce- 
dures 6. through 14. 

corner-type damage 
be accomplished as follows: 

Buff or rub with emery cloth an area of 
the cell two inches from, and completely 
around, the damage. 


. Cut a patch of outside nylon fabric as de- 


scribed in step f. procedures 2. through 4. 


. Apply the patch to damaged area as de- 


scribed in step f. procedure 5. through 15. 


. Cut and apply a second patch of outside 


nylon fabric as described in step f. pro- 
cedures 16. through 19. 


. Cut a strip of outside nylon fabric to ex- 


tend one inch each side of the slit edge 
on the overlap, and from the apex of the 
corner to the outer edge of the patch. 


Apply strip as described in step a. proce- 
dures 7. through 14. 


h. Repair of tubular-type fittings requiring re- 
inforcement should be accomplished as follows: 


1. 


Cut a piece of paper to a size required to 
wrap the fitting and have fingers extend- 
ing two inches onto the cell for one piece 
fittings, and for two piece fittings to a size 
to terminiate three-eighths of an inch from 
the base of the tube. 


. Use the paper as a template and cut a piece 


of nylon fabric. 


. Remove any partial fabric wrapping ap- 


plied previously. 


. Sand the surface of the fitting and the 


nylon fabric wrap. 


. Apply cement to the mating surfaces of 


the fitting and the nylon fabric wrap as 
described in step a. procedures 7. through 
9 


. Apply nylon fabric wrap to the fitting and 


roll down to ensure a good butt joint at 
end of wrap. 


Note 


A mandrel the same size as the inside 
diameter of the tube may be inserted in 
the fitting to provide support for the 
tube. 


dE 


After fittings have been wrapped, the 
fingered area should be covered with a 
reinforcing patch. 


. Cut a patch of nylon fabric so that its 


inside diameter is the same as the outside 
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repaired area to match the original pro- 
tion of the fittings. 


diameter of the fitting base and its out- 
side diameter shall extend one-half inch 
beyond the fingers of the wrap. j. Replacement of damaged fittings should be 

9. Apply patch as described in step a. pro- accomplished as follows: 
cedures 6. through 14. 1. Locate the exact position of the damaged 
Note fitting before removal by marking with 


fine pencils. 
Do not wrap a fitting if cracks penetrate 
more than 50 per cent of the depth of the 
fiting. Fitting so cracked must be re- 
placed. When wrapping cracked fittings, 
work the cement into the cracks and 


allow to dry thoroughly. 


i. Repair of damaged, fully molded-type fittings, 4. Fitting with non-metal inserts may be 
should be accomplished as follows: removed by cutting the fitting and flange 
1. If a crack not exceeding 0.062 inch deep flush with the outside surface of the cell. 
appears on the outer edges or radius of 5. Cut out the core of the fitting to the edge 
protruding fittings it may be corrected of the cell wall. 
by coating the area with cement. 6. Fittings with metal inserts may be re- 
2. For cracks exceeding 0.062 inch deep or moved by cutting, using the insert as a 
located in critical areas, more extensive guide. 
repairs must be made. 7. Using a sand wheel or emery buffer, buff 
3. Buff or sand the surface of the fitting the inside flange of the old fitting and the 
until the damaged area is removed. ply that covers it, to obtain a thickness 
AUTEUR ever ia оваа ра аа in the cell wall that will fit between the 
° Я 247 flange of a new fitting. 
clean it thoroughly. VES 7 
DE Бе жараша aaah 8. Buff the inside and outside surfaces of 
` р š p the cell for an area extending two inches 
cloths soaked with solvent. beyond the flanges of the new fitting, in 
6. When necessary, insert bolts into the all directions. 
bosses to prevent cement from flowing 9. Buff the surfaces of the fitting flanges. 
Into the holes. - 10. Insert the new fitting in position. 
7. Wipe all exposed metal with one coat of 
metal primer and allow to dry for 30 Note 
minutes. If the cell wall is too thin to fill the space 
8. Apply a minimum of two coats of Buna-N between the flanges apply an inside patch 


fast curing cement allowing sufficient 
drying time between each coat. 


Note 


A suitable cement can be made from un- 
cured Buna-N dissolved in acetone. 


. Remove any finishing collars by working 


cement loose with solvent and picking up 
collar with pliers. 


. If any part of the coating is stripped 


from cell fabric apply a patch as de- 
scribed in step b. 


as described in step a. The patch shall 
extend one inch beyond the edges of the 
fitting flanges and shall be cut-out in the 
center to match the fitting hole. 


11. Measure the open hole and the throat of 


the fitting. 
9. When the last coat is dry, add uncured Note 

Buna-N stock to the damaged area to add The hole diameter can be no smaller than 
sufficient thickness to bring the repaired the diameter of the throat, however, the 
area in alignment with the rest of the hole diameter may be a maximum of 
fitting. 0.250 inch larger than the throat diam- 

10. Install the fitting into a heating fixture eter. 
having internal and external pressure e 

S 12. Apply two coats of cement on the inside 

plate shaped to the contour of the fitting. LEE outside cell wall and on the mating 

11. Apply 15 inch-pounds of pressure on the surfaces of the flanges on the fitting, 
pressure plates and heat the entire as- allowing each coat to dry thoroughly. 
эг. to a temperature of 149°C 13. Insert the new fitting from the inside 
(300°F) for a period of 90-120 minutes. and force the outside flange through the 

12. Allow to cool while in the fixture. hole. 

13. Remove fitting from fixture and buff the 14. Align the fitting with the respective pen- 
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cil marks made before removal of the 
old fitting. 

15. Reactivate the cement on the inside of the 
cell and the inside flange by wiping with 
a sponge soaked with solvent. 

16. Press the flange to the cell wall using a 
hand roller. 

17. Allow inside flange to dry approximately 
45 minutes. 

18. Reactivate the cement on the outside of 
the cell and on the outside flange by wip- 
ing with a sponge soaked with solvent. 

19. Press the fitting flange to the cell wall 
using a hand roller. 

20. Cut а circular-shaped reinforcement 
patch of Buna-N sheet for inside flange. 
Cut patch to overlap flange 1.5 inches in 
all directions, and have hole in center 
to permit passage of fitting. A clearance 
of 0.125 inch is required between cut-out 
in patch and fitting hole. 

21. Apply patch as described in step a. 

22. Cut a circular-shaped reinforcement 
patch of nylon fabric for outside flange. 
Cut patch to overlap flange 2.0 inches 
in all directions and in the case of a 
tubular-type fitting, to have a snug fit 
with the barrel, but on a metal insert- 
type fitting to have 0.500 inch clearance 
in all directions from the gasket. 

28. Apply patch as described in step b. 

24. Allow to dry thoroughly. 

25. Wrap all tubular type fittings as de- 
Scribed in step h. 

k. Repair of inner liner open splice or laps 
should be accomplished as follows: 

1. Buff the loose area lightly. 

2. Wipe the area with a sponge soaked with 
solvent. 

3. Apply by brushing a coat of cement on 
each faying surface and allow to dry. 

4. Apply a second coat of cement on each 
faying surface and allow to dry. 

b. Reactivate cement by wiping with cloths 
soaked with solvent. 

6. When cement has sufficient tackiness, join 
the surfaces and press together with a 
hand roller. 

1, Repair of loose internal and external strip- 
ping, fitting flanges, hangers and loops, should be 
accomplished as follows: 

1. Re-cement the loose component as de- 
scribed in step k. 

2. Allow to dry a minimum of 24 hours be- 
fore installation of cell. 
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m. Repair to self-sealing oil cells should be 
‘accomplished as follows: 
1. The procedures in steps a. through 1, are 
applicable with the following exception: 
(a.) The oil cell must not be “soaked” 
with solvent, but wiped. 
(b.) Oil cell must be thoroughly dry be- 
fore making repairs. 
(c.) When repairing oil cells, sealing syn- 
thetic rubber cement must be used in 
place of cement used for fuel cells. 


B-11. TEST PROCEDURE. Repaired self-seal- 
ing components should be tested as described in 
the following paragraph. 

a. Repaired or replaced fittings should be tested 
as follows: 

1. Seal all openings and drain holes, with the 
exception of one to be used for introduc- 
tion of air. 

2. Introduce into the cell 0.750 psi of air. 

8. Apply soap suds around the repaired area. 

4. If the suds bubble or multiply, the repair 
procedure must be repeated. 

b. Repaired cell walls should be tested as fol- 
lows: 

1. Support the cell on a stand, and fill the 
cell with fuel. 

2. Allow the full cell to remain in stand 24 
hours. 

3. Check repaired area for activation of 
sealant. 

4. If sealant has been activated the repair 
procedures must be repeated. 


B-12. REPAIR OF FIBERGLAS COMPO- 
NENTS. 


В-18. GENERAL. The information contained in 
the following paragraphs is applicable to all Fiber- 
glas components. The effectiveness of any Fiber- 
glas repair depends largely upon the correct analy- 
sis of the injury and the use of proper repair 
methods and techniques. The repairs described in 
the following paragraphs are permanent repairs 
and should be performed on the component only 
after it has been removed from the helicopter. 


B-14. MATERIAL REQUIRED. The following 
list includes the materials to prepare the compo- 
nent and working area, and to make the actual 
repair: 


Acetone F'ed. Spec O-A-51 

Fiberglas OWN-No. 128, 0.007 inch 
. thick, Spec MIL-F-9084 

Cellophane Spec MIL-T-4239 


Paraplex resin RDH-No. P-43 
Cobalt naphthanate Nuodex Products Corp. 
Lupersol DDM NOB 
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Wood or metal AR 

Wet- or dry-type, No. 240 
grit 

B-14. EQUIPMENT REQUIRED. This list in- 

cludes the equipment to prepare the component 

and working area, and to make the actual repair. 


Backing 
Sandpaper 


Container Earthenware or glass 
Cloth Lint-free, Commercial 
Seale 0-500 gram capacity 
Brush Soft-bristle 

Bit Commercial 

Drill No. 60 

Heat Lamp Commercial 


B-15. CLASSIFICATION OF DAMAGE. (See 
figure B-4.) The following definitions and classi- 
fications of damage are made in order to associate 
Specific repair procedures with material in the 
following paragraphs. 

a. Small-crack damage is that type of damage 
caused by flexing and resulting in a tear less than 
2.0 inches long, in which the edges of the tear re- 
main closed, and the tear does not extend through 
all laminations. 

b. Large-crack damage is the same as described 
in paragraph B-15.a., except that two or more 
small cracks are in close proximity to each other; 
the cracks are longer than 2.0 inches; or the cracks 
extend completely through all laminations. 

c. Perforation damage is that type damage 
caused by a penetration of all laminations, and 
presents ragged or jutting edges on either side. 

d. Lack-of-material damage is that type of dam- 
age caused by a partial loss of material on any sur- 
face of the component. 

e. Loss-of-material damage is that type of dam- 
age caused by a complete loss of all laminations, 
either on an edge or surface of the component. 

f. Miscellaneous damage is that damage caused 
by a separation of the laminations, such as bubbles, 
blisters, and delamination due to air entrapment 
or failure of bonding agents between laminates. 


B-16. REPAIR PROCEDURES. The following 
repair procedures are applicable to the specific 
type damage outlined in paragraph B-15. 
a. Repair of small-crack damage is accom- 
plished as follows: 
1. Stop-drill the crack at each end with No. 
60 (0.040 inch) drill bit. 
2. Sand down through crack to the uncracked 
undersurface. 
3. Roughen the entire area which will be 
covered by patches. 
4. Clean the entire area with acetone to re- 
move all sanding residue and mold parting 
agent. i 
5. Prepare a piece of Fiberglas so it covers 
the laminates sanded away, and extends at 
least one-half inch beyond sanded area. 
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6. Prepare additional pieces of Fiberglas, so 


each additional piece extends at least one- 
half inch beyond the previous piece, and 
until the same number of pieces have been 
prepared, as the number of laminates 
sanded away. 


. Mix the bonding agent as follows: 


(a) Weigh out one hundred grams (or 
multiple thereof) of Paraplex P-43 
resin, and place in earthenware or 
glass container. 

(b) Add one gram (or same multiple, as 
above) of Cobalt naphthanate to 
weighed portion of Paraplex P-43 
resin, and stir well. 

(c) Add one gram (or same multiple, as 
above) of Lupersol DDM to mixed 
components. Stir well. 


Do not add Lupersol DDM directly to 
Cobalt napththanate as this combination 
is explosively reactive. 


8. 


Impregnate the prepared pieces of Fiber- 
glas by brushing on the mixed bonding 
agent. 


. Patch damage as follows: 


(a) Place smallest piece of prepared, im- 
pregnated Fiberglas over area where 
laminates were removed. 

(b) Place successively larger pieces of 
prepared, impregnated Fiberglas over 
initial piece until all prepared pieces 
are used. 

(c) Place a piece of cellophane film over 
patch, and press patch in place with 
continual smoothing to remove air 
pockets. 


Note 


If patch will not remain in place, apply 
tape across the cellophane film to kold 
patch in place during cure. 


(d) Remove cellophane film, if patch will 
remain in place, and brush coat of 
bonding agent over patch. 


Note 


If cellophane film left on patch for cure 
is not removed, additional brush coats of 
bonding agent are not required. 


(e) Cure with heat lamp until hard and 
tack-free. 
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b. Repair of large-crack damage is accomplished 
as follows: 


xu 


480B 


Cut Fiberglas completely away to form a 
hole with 15—30 degree taper at edges of 
opening. 


. Roughen by sanding the entire area which 


is to be covered by patches. 


. Clean the entire area, to be covered by 


patches, with acetone to remove sanding 
residue and traces of mold parting agent. 


. Cut the same number of Fiberglas patches 


as there are laminates in the damaged com- 
ponent, Patches to be same size as hole. 


. Cut the same number of doublers as there 


are laminates in Fiberglas. The first dou- 
bler to be at least one inch larger in diam- 
eter than the patches. Succeeding doublers 
are cut to overlap the initial doubler by at 
least one-half inch. 


. Tape a cellophane-covered wood support 


back of the hole to be patched. 


. Prepare sufficient bonding agent, as de- 


scribed in paragraph B-16.a.7., to complete 
patch. 


. Impregnate patches and doublers by brush- 


ing on bonding agent. 


. Patch damage as follows: 


(a) Place prepared, impregnated patches 
in hole and against support. 

(b) Place prepared, impregnated doublers 
over patches starting with smallest 
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doubler. Center doublers over each 
other and over patches. 

(c) Place a piece of cellophane film over 
doublers and patches, and smooth con- 
tinually to remove air pockets. 


Note 
If patches will not remain in place, tape 
cellophane film in place to hold patches 
and doublers securely. 


(d) Remove cellophane film, if doublers 
and patches remain in place and coat 
doublers with bonding agent by brush- 
ing. 


Note 


If cellophane film left on patch for cure 
is not removed, additional coats of bond- 
ing agent are not required. 
(e) Cure with heat lamp until hard and 
tack-free. 
(f) Remove wooden support. 
c. Perforation damage is repaired as described 
in paragraph B-16.b. 
d. Lack-of-material damage is repaired as de- 
scribed in paragraph B-16.a. 
e. Loss-of-material damage is repaired as de- 
scribed in paragraph B-16.b. 


f. Miscellaneous damage is repaired as described 
in either paragraph B-16.a. or paragraph B-16.b. 
depending on the extent of the damage. 
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TYPICAL CONSTRUCTION 
Enn 
VINYLITE LACQUER 


OUTER PLIES — TWO LAYERS OF RUBBER-COATED 
COTTON CORD FABRIC OR NYLON FABRIC 
SEALANT — TWO LAYERS OF NATURAL CRUDE OUTER PLIES 
RUBBER SEALANT SEPARATED BY A RUBBER 
COATED COTTON CORD FABRIC OR NYLON 

FABRIC 


SEALANT 


BARRIER — ONE LAYER OF A NYLON FABRIC BARRIER 
INNER LINER — ONE LAYER OF EITHER BUNA 


RUBBER OR HYCAR INNER LINER 


DAMAGE CLASSIFICA TIONS 
CÓ LAP AT SEAM, 


OR PREVIOUSLY 
APPLIED PATCH 
HAS SEPARATED 
FROM ADJACENT 
SURFACE 


NO MATERIAL 
DISPLACED 


TRAPPED AIR 


BETWEEN 
LINER AND 
SEALANT 
BLISTER-TYPE DAMAGE 
CLOSED HOLE OF SLIT-TYPE DAMAGE SEE SHEET 2 OF 
SEE SHEET 2 OF THIS FIGURE THIS FIGURE 


LOOSE LAP SEAM OR PATCH-TYPE DAMAGE 
SEE SHEET 2 OF THIS FIGURE 


TUBULAR PORTION 

OF FITTING HAS 

STARTED TO SHOW 
SA SIGNS OF NORMAL 
É OZONE CRACKS 


DAMAGE MAY OCCUR. 
MATERIAL INSIDE OR OUTSIDE 
DISPLACED 


d 


SSS 


OPEN HOLE-TYPE DAMAGE FITTING TYPE DAMAGE REQUIRING 


SEE SHEET 2 OF THIS FIGURE CORNER-TYPE DAMAGE REINFORCEMENT 
SEE SHEET 4 OF THIS FIGURE SEE SHEET 4 OF THIS FIGURE 


FLANGE LOOSE 
OR LIFTED 


Notes 


A. ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS 
OTHERWISE NOTED 

B, REFER TO PARAGRAPH B-8 FOR INFORMATION 
ON DAMAGE CLASSIFICATION 


FITTING -TYPE DAMAGE REQUIRING RECEMENTING 
SEE SHEET 4 OF THIS FIGURE 


Figure B-11. Typical Repairs for Self-Sealing Components (Sheet 1 of 4) 
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PREPARATION OF IN- 
SIDE OR OUTSIDE PATCHES 


DAMAGED AREA BUFFED COMPLETED REPAIR 


CLOSED HOLE OR SLIT-TYPE DAMAGE REPAIR (REFER TO NOTE B.) 


ROLLED EDGES CEMENTED 
AND PREPARATION OF PATCH 


1 OR 2 


J REFER TO 
BLISTER CUT AND NOTE C, 


DAMAGED AREA BUFFED ROLLED EDGES BUFFED COMPLETED REPAIR 


BLISTER-TYPE DAMAGE REPAIR (REFER TO NOTE E.) 


LAP SEAM CEMENTED 


ARATION OF PATCH 
FAYING SURFACES OF LAP SEAM So 


AND ADJACENT AREAS BUFFED COMPLETED REPAIR 
— 1 OR 2 

REFER_TO 

NOTE 


LOOSE LAP SEAM OR PATCH-TYPE DAMAGE REPAIR (REFER TO NOTE F.) 


Notes 


A. ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS 
OTHERWISE NOTED 
B. REFER TO PARAGRAPH B-10, STEPS A, AND B. Repair Parts 
FOR REPAIR PROCEDURE 
C, PATCH MAY BE REPAIR PART NO. 1 OR REPAIR ӨЗ SE BEEN 
PART NO, 2 DEPENDING ON WHICH SURFACE OF PATCH—NYLON SANDWICH MATERIAL, 
THE CELL THE DAMAGE OCCURS 3 
D. REFER TO PARAGRAPH B-6 AND B-7 FOR MA- . 
TERIAL AND EQUIPMENT REQUIRED 
E. REFER TO PARAGRAPH B-10, STEP C. FOR IN- 
FORMATION ON REPAIR PROCEDURES 
F, REFER TO PARAGRAPH B-10, STEP D. FOR IN- 
FORMATION ON REPAIR PROCEDURES 


Nr 


Figure B-11. Typical Repairs for Self-Sealing Components (Sheet 2 of 4) 
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REPAIRS FOR OPEN HOLE-TYPE DAMAGE 
H 

DAMAGED AREA EN- BUFFED AND SCARFED AREA BUFFED AREA PRIOR 


CIRCLED PRIOR TO BUFFING PRIOR TO PATCHING 


SSS 


OUTSIDE 


PREPARATION OF PREPARATION OF 
INSIDE PATCHES SEALANT PATCHES 


—. ча. чш. === 
X SQA SEN ЧӘ, Sa. SX YN. X. X22227 A VA AV UA Sa Na. Sm xm 


PREPARATION OF 
OUTSIDE PATCH 


REFER TO 
NOTE B. 
Notes 
REFER TO PARAGRAPH B-10, STEP E, FOR RE- 
PAIR PROCEDURE 
SEE FIGURE 10-15 FOR FABRICATION OF SPE- 
CIAL TOOLS 


REFER TO PARAGRAPHS B-6 AND B-7 FOR MA- 
TERIAL AND EQUIPMENT REQUIRED 


> OU) № ra 
. 


TO PATCHING 


TRIMMED SEAL- 
ANT PATCHES 


COMPLETED REPAIR 


Repair Parts 


PATCH—NYLON SANDWICH MATERIAL 
PATCH—BUNA-N SHEET 
PATCH—SEALANT 

PATCH—OUTSIDE NYLON FABRIC 


Figure B-11. Typical Repairs for Self-Sealing Components (Sheet 3 of 4] 
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PREPARATION OF PATCHES 


COMPLETED REPAIR 


DAMAGED AREA BUFFED 


/ ay AU z AU LA 
LE E 


) 


CORNER-TYPE DAMAGE REPAIR (REFER TO NOTE B, 


AND PREPARATION OF FLANGE PATCH 


TUBULAR FITTING WRAPPED 


COMPLETED REPAIR 


DAMAGE FITTING BUFFED 


) 


COMPLETED REPAIR 


REINFORCEMENT OF TUBULAR FITTING (REFER TO NOTE D, 


FAYING SURFACES BUFFED 


DAMAGE BEFORE REPAIR 


Notes 


Parts 


Repair 
PATCH—NYLON SANDWICH MATERIAL 


PATCH—OUTSIDE NYLON FABRIC 


1 
2. 
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Figure B-11. Typical Repairs for Self-Sealing Components (Sheet 4 of 4) 
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REPAIR FOR FIBERGLAS - HONEYCOMB 
SANDWICH STRUCTURES 


HONEYCOMB CORE (REF) 


FIBERGLAS LAMINATE (REF) 


DAMAGE CUTOUT, 
CHAMFER EDGES, 
RESIN REMOVED 
FROM EXPOSED 
HONEYCOMB 


CUT TO A DIAMETER 
SO THAT FIRST PLY OVER- 


LAPS DAMAGE CUTOUT 0. 50, 
AND SUCCEEDING PLIES 
OVERLAP 0,50 

ROUGHEN AREA 1,5 

ALL AROUND CUT- 


OUT. USE NO, 400 
GRIT PAPER, WIPE 
ROUGHENED AREAS 1 


SEVERAL TIMES WITH 
ACETONE-SOAKED CLOTH 


HONEYCOMB 
CORE (REF) 


FIBERGLAS 


LAMINATE (REF) Repair Parts 


1. PATCH SEGMENT--GLASS CLOTH, SAME 
TYPE AS ORIGINAL, THICKNESS SAME 
NUMBER OF PLIES OR GREATER THAN ONE PLY OF ORIG- 
TO BE SAME AS ORIG- . INAL LAMINATE 
INAL LAMINATE 


Notes 

A. ALL DIMENSIONS ARE SHOWN IN INCHES 
APPLICABLE LIMITATIONS: 

l. THESE REPAIRS ARE NOT ACCEPTABLE WHERE 
A TOP PATCH SEGMENT MAY OVERLAP THE FIBERGLAS 
REINFORCEMENTS ON WHICH THE CABIN AND RESCUE 
LOWER FITTINGS ARE ATTACHED, OR WITHIN 1.5 OF 
THE CABIN AND RESCUE DOOR UPPER FITTINGS 

2. THESE REPAIRS ARE ACCEPTABLE PROVIDED 
THAT THE DAMAGED AREA DOES NOT EXCEED 5 PER 
CENT OF THE TOTAL SURFACE AREA OF THE COMPO- 
NENT 

3. THESE REPAIRS ARE NOT ACCEPTABLE FOR 
ROTOR BLADES OF THIS TYPE CONSTRUCTION 

4. WHEN THE AREA OF THE TOP PATCH SEGMENT 
EXCEEDS 100 SQ IN., PRESSURE SHOULD BE APPLIED 
WITH A VACUUM BAG 
REFER TO PARAGRAPH 3-34 FOR INFORMATION ON THE 
APPLICATION OF GLASS CLOTH PATCHES 
D. CURE REPAIRED AREA BY APPLYING AN AVERAGE 

PRESSURE OF 5 PSI (MINIMUM) AND HEAT UNDER LAMPS 

TO 121°C (250°F) UNTIL HARD AND TACK FREE 
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Figure B-12. Typical Repairs for Sandwich Structures 
Changed 15 September 1958 484A 
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HOLES OR WORN AREAS LESS 
THAN 0.50 DIAMETER 


CIRCULAR DARN. REFER 
TO NOTES C. AND E. 

NO REINFORCING PATCH 
REQUIRED 
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REPAIR FOR HOLES OR TEARS 
LESS THAN 0. 750 DIAMETER OR LENGTH IN CANVAS 
а аини ее. asaÑs á səs ms=əasqsmsass==|Ñ=@0 ouq<Ñ'rjoa)sxsxss>+2 


REQUIRED 


REPAIR FOR HOLES OR TEARS 


TEARS LESS THAN 0. 50 LONG 


ZIG-ZAG DARN. REFER 
TO NOTES C. AND E. 
NO REINFORCING PATCH 


EXCEEDING 0. 750 DIAMETER OR LENGTH IN CANVAS 
pA 


STITCHING, 


MIN 2 ROWS. 

ROW DISTANCE—0. 375 
TO 0.500. REFER TO 
NOTES C, AND E, 


MAX 0.125 AND PARALLEL 
TO EDGE OF PART BEING 
REPAIRED 


ATTACHED 


REINFORCING PATCH, SAME 
MATERIAL AND WEIGHT AS 
ORIGINAL, LOCATE ON 
EITHER SIDE OF PART BEING 
REPAIRED 


Notes 


ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS 
OTHERWISE NOTED 

USE SAME PART NO, HARDWARE AS ORIGINAL 
STITCHING TO BE IN ACCORDANCE WITH 
FEDERAL SPECIFICATION DDD-S-751, 5 TO 8 
STITCHES PER INCH DEPENDING UPON WEIGHT 
OF MATERIAL, USE FEWER STITCHES PER INCH 


ZIG-ZAG DARN, 
HOLE-TYPE DAMAGE 
MAY BE CUT AWAY 
AFTER PATCH IS 


MIN 2.0 BEFORE 
TUCKING EDGES 
OF PATCH UNDER 


DIAMETER OR LENGTH 


REINFORCING PATCH, 
SAME MATERIAL AND 
WEIGHT AS ORIGINAL— 
LOCATE ON UNDERSIDE 
OF HOLE OR TEAR BE- 
FORE DARNING 


ZIG-ZAG OR 
CIRCULAR DARN, 
REFER TO 
NOTES C. AND E, 


REPLACEMENT OF 
WEB-STRAP HARDWARE 
[E 


STITCHING, 


START STITCH HERE AND 


CONTINUE SEWING IN 


DIRECTION OF ARROWS, 
ROW DISTANCE —0. 375. 


REFER TO NOTES C, 
AND E, 


CHAPE, REFER L 


TO NOTE CONSE 


HARDWARE, RE- 
FER TO NOTE B. 


ыга 
WEB-STRAP 


FOR HEAVIER MATERIAL 

CHAPE TO BE SAME MATERIAL AND WEIGHT AS 
ORIGINAL 

THREAD IS TO BE COTTON, 4-PLY, FEDERAL 
SPECIFICATION  V-T-276, SIZE 10-3, LEFT 
TWIST, COLOR TO MATCH COLOR OF ORIGINAL 
MATERIAL 


Figure B-13. Typical Repairs for Canvas and Webbings 
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APPENDIX Ill 
STRUCTURAL CHANGES 


Appendix III covers structural changes which can be made in the field to 
correct structural deficiencies or failures as indicated. These changes have 
been determined desirable as a result of service experience and are not 
necessarily changes which have been made on production helicopters. 
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DRIVE SHAFT BEARING SUPPORT 


STATIONS 190.895 and 276.742 
ЕЕ 


AN470AD4—8 MIN 

EIGHT RIVETS THROUGH 
DOUBLER, LOCATE ADDI- 
TIONAL RIVETS TO LEAVE 
0.250 MIN EDGE DISTANCE, 
USE EXISTING PITCH AND 
ROW DISTANCE 


DRILL AND 
REAM 0.3125 


/ 


REPLACE PAD, 
0.125 PHENOLIC 
SPEC JAN-P-37 
TYPE LTS-M-1 


Notes 


A, FOR GENERAL REPAIR NOTES 
REFER TO SECTION I 

B. FABRICATE EIGHT DOUBLERS, Repair Parts 
NEST ONE AT EACH CORNER OF DOUBLER-0.032 А 
THE TWO BRACKET ASSEMBLIES A 4130 NORMALIZED STEEL 
ON THE BEARING SUPPORT AT 
STATION 190.895 AND AT STA- 
TION 276-742 

С. ALL DIMENSIONS ARE SHOWN IN 
INCHES UNLESS OTHERWISE 
NOTED 


Figure C-1. Reinforcement of Drive Shaft Support Brackets—Stations 190.895 and 276.742 
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INSTALLATION OF REPLACEMENT BLISTER TO PROVIDE ADDITIONAL 
CLEARANCE FOR THE LONGITUDINAL BELLCRANK AND CONTROL ROD 
RT RS IT TS I a I ESTE 


FWD PYLON COWLING 
AFT RH SECTION 


REFER TO AN470AD4—MIN 35 
NOTE C, RIVETS AROUND 
FLANGE OF REPLACE- 
MENT BLISTER. 

MAX PITCH-0, 750 
EDGE DISTANCE—0. 380 


Notes 


A, FOR GENERAL REPAIR NOTES REFER TO SECTION I 

BEGIN TRIMMING AT A POINT 3.5 FROM BODY CEN- 

TERLINE, TRIM APPROXIMATELY 0.250 FROM REIN- 

FORCING RING, CONSTANT TO ORIGINAL EDGE FOR 

A DISTANCE OF 4,0, BEGIN TAPER AND FAIR OUT TO 

ORIGINAL EDGE 8,5 FROM BODY CENTERLINE 

C, REMOVE EXISTING BLISTER BY CUTTING ALONG 
FLANGE BEND LINE OF BLISTER AND FLUSH WITH 
COWLING SKIN, FLANGE OF REMOVED BLISTER TO 
REMAIN ATTACHED TO COWLING SKIN 

D, ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS 
OTHERWISE NOTED 


2 


АЕТ PYLON COWLING 
UPPER RH SECTION 


END TAPER 
8.5 FROM 


TRIMMING OF REINFORCING RING TO PROVIDE ADDITIONAL CLEAR- 
ANCE FOR LONGITUDINAL AND COLLECTIVE PITCH PUSH-PULL RODS 
EEE ESKE TREES PE LE TIVE MI 


Repair Parts 


1, REPLACEMENT BLISTER —0. 025%% 
SAME PHYSICAL DIMENSIONS AS ORIGINAL BLISTER 
жж245-Т ALCLAD ALUMINUM 


Figure C-2. Rework of Forward and Aft Pylon Cowling 
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REINFORCEMENT OF FLIGHT CONTROL PULLEY BRACKET TO PREVENT CRACKING AT RADIUS 
FESTERE EEE SVEEN PS SE EP EY 


AN3-6A BOLT 

AN365-1032 NUT 

AN960D10L WASHER (UNDER HEAD) 
AN960D10 WASHER (UNDER NUT) 


2 LOCATE EXISTING RIVET HOLE THROUGH 
N BRACKET AND DRILL FILLER 
< TO ACCOMMODATE BOLT 


ADD ONE AN470DD5-6 
RIVET EACH SIDE 


AN470AD4—PICK 
UP EXISTING RIVET 
LOCATIONS THROUGH 


BRACKET AN3-5A BOLT 


AN365-1032 NUT 

AN960D10L WASHER (UNDER HEAD) 
AN960D10 WASHER (UNDER NUT) 

LOCATE EXISTING RIVET HOLE THROUGH 
DECK. INSTALL ONE BOLT EACH SIDE 


Notes 
A, FOR GENERAL REPAIR NOTES REFER TO SECTION I 
B. ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS OTHERWISE NOTED 


Repair Parts 


1. ANGLE REINFORCEMENT —EXTRUSION, ALCOA DIE NO, 
9802жж 

2. FILLER—9,250 x 1,25 x 0,70%% 
**24S-T ALCLAD ALUMINUM 


Figure C-3. Reinforcement of Flight Control Pulley Bracket—Station 577.0 
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INSTALLATION OF REINFORCEMENT GUSSET TO PROVIDE ADDITIONAL CLEARANCE FOR THE RIGHT TRIM 
QUADRANT ASSEMBLY OF THE LOWER DIFFERENTIAL CONTROLS 


DETAIL OF REINFORCE- 
MENT GUSSET 


REFER TO 
NOTE C, 


AN470AD4 —MIN 
2 RIVETS 


EDGE DISTANCE-—0, 30 AFTER REMOVAL OF 


AN470AD5— MIN 10 CHANNEL, PLUG ALL 
ROWSDISTANGE —9. 26 RIVETS. USE EXISTING OPEN RIVET HOLES 
RIVET LOCATIONS AND THROUGH SINGLE THICK- 
LOCATE THE THREE ADDI- NESSES WITH SOFT 
TIONAL RIVETS 9.30 RIVETS, INSTALL SAME 
INBOARD FROM EDGE TYPE RIVET AS ORIGINAL 
OF CHANNEL IN NEXT LARGER DIAM- 
ROW DISTANCE— 0.760 ETER IN ALL OTHER 
HOLES 
Notes 
A. FOR GENERAL REPAIR NOTES REFER TO SEC- 
TION I 
B, CUT OFF LOWER SECTION OF CHANNEL AT A 
POINT 1.31 FROM BOTTOM OF ANGLE Repair Parts 
C. CUT OUT WEB OF FRAME BY FAIRING THE CUT 1. REINFORCEMENT GUSSET —0. 040 ** 
FROM THE 0.750 RADIUS OF THE EXISTING жж 24S-T ALCLAD ALUMINUM 


LIGHTENING HOLE TO THE EDGES OF A 2,0 
DIAMETER HOLE WHOSE CENTER IS LOCATED 
2,42 INBOARD OF WEB EDGE AND 1,04 ABOVE 
THE NEAREST HORIZONTAL ANGLE 

D. ALL DIMENSIONS ARE SHOWN IN INCHES UN- 
LESS OTHERWISE NOTED 


Figure C-4. Rework of Floor Frame—Station 81.438 
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INSTALLATION OF REINFORCEMENT GUSSETS AND FILLERS TO PREVENT CRACKING 
ris ST > €! 


REFER TO 
NOTE F. 


Notes 


A, FOR GENERAL REPAIR NOTES REFER TO SEC- 
TION I 

B. ALL DIMENSIONS ARE SHOWN IN INCHES UN- 
LESS OTHERWISE NOTED 

C, REMOVE THE EXISTING FOUR ANGLES FROM 
THE CORNERS OF THE FRAME ASSEMBLY BY 
DRILLING OUT THE ATTACHING RIVETS 

D. INSTALL FOUR AN426AD4 RIVETS IN EACH 
CORNER OF THE TORQUE FRAME ASSEMBLY 
THROUGH THE FRAME AND SPLICE PLATES TO 
MAINTAIN ALIGNMENT 

E. REMOVE THE TWO AN470DD6 RIVETS IN EACH 
CORNER OF THE FRAME ASSEMBLY AND PLUG 
HOLES WITH SUITABLE COUNTERSUNK RIVETS 

F, INSTALL GUSSET AT EACH CORNER OF FRAME 
ASSEMBLY ONE AT A TIME COMPLETELY 

G. INSTALL FILLER IN EACH CORNER OF FRAME 


TORQUE PLATE 
AFTER REINFORCEMENT 


TORQUE PLATE BE- 
FORE REINFOP^EMENT 


REFER TO 


NOTE E, 


ANGLE—REFER 
TO NOTE C, 


REFER TO 
NOTE D, 


Repair Parts 
GUSSET — 0.050 SAE 4130 STEEL 
PART NO. 2255087-9, -10, -11, and -12 
FILLER — 0,330 24S-T BARE AL 
PART NO, 2255087-13, -15, -16, -17, -18, 
AND -19 


Figure C-5. Reinforcement of Aft Transmission Torque Plate 
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REPLACEMENT OF FASTENERS AND HINGE ASSEM- 


BLIES TO PREVENT LOOSENING IN FLIGHT 
SITERES SSE ENE SPES пл ыншы ыы 


LH WORK PLATFORM 
BEFORE REWORK 
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AN470AD5 —PICK 
UP EXISTING RIVET 
LOCATIONS 


REFER TO 
REFER TO 2 МОТЕ С. 
МОТЕ А, 
`< REFER TO 
NOTE D. Repair Parts 
1, HALF HINGE—PART NO, 22S4083-412 (2 REQD) 
2. PAD-—0.250 x 1.00, RUBBER SPEC 
MIL-R-2879, TYPE IL CLASS I 
PART NO, 2254084-414 (4 REQD) 
3. HALF HINGE ASSEMBLY—PART NO. 2284084-408 (2 REQD) 
4. DOUBLER—PART NO. 2254083-411, 
FRONT (4.38 LONG) 2284083-410, REAR (5.10 LONG) 
REFER TO 5. DOUBLER-PART NO. 2254084-411 
NOTE B, MS20601AD5-2 6. HALF HINGE—PART NO. 2254084-417 
RIVET—2 PLACES 7. HALF HINGE-PART NO, 2254084-419 
REFER TO 8. DOUBLER—PART NO. 2254084-406, FRONT (3.90 WIDE) 
y M Е, 2254084-405, REAR (2.80 WIDE) 
LA USE EXIST- 
2° MS20600AD5-2 ING BOLTS 
"sees —— MS20601AD4-2 REFER ,TO 
e Q RIVET—2 PLACES NOTE F, 
Cou E AN426AD4 RH WORK PLATFORM 
5 TEE BEFORE REWORK 
RIVET—12 PLACES Y CUTS 
MS20600AD5 -2 NOTE A, 
RIVET—2 PLACES 221 
mmm, 
2223 
AN3-6A BOLT pet «лее Nia 
AN960D10 WASHER 3 
AN365-1032 NUT 
3 PLACES 20600 5. 
REFER TO REFER TO Bases ті 22-12 
NOTE G. NOTE D, RIVET—3 PLACES P KEE 
Notes 5 RIVET—2 PLACES 
A, REMOVE THE HINGE ASSEMBLIES FROM THE REFER TO 2268 22 
CLIP AND LONGERON BY DRILLING OUT THE NOTE F 5 Ü 
THREE ATTACHING RIVETS р 35242 MS20601AD4-2 
B. REMOVE THE LION FASTENER SPRING ASSEM- aes “2° 4 
BLIES FROM THE WORK PLATFORM BY DRILL- DOLI ЫЙ, 
NOTE B Å MS20600AD4-2 
ING OUT THE TWO ATTACHING RIVETS, AND 5 | 822 M EE 
CUT OUT THE SKIN OF THE PLATFORM (TWO NER EOS ° 2 e" 
PLACES) TO ACCOMMODATE THE CAMLOC RE- | 2 UE MS20600AD5-2 
CEPTACLES, SKIN CUTOUT IS 1,50 x 1,0 AND MS20600AD5-3 ates 
HAVING 0.50 RADIUS EACH END OF CUT 8 REFER TO 
C, RIVET THE TWO HALF HINGE ASSEMBLIES CON- NOTE E, 
TAINING THE CAMLOC STUD TO THE CLIP AND PLATFORM AND LOCATE THE CENTER OF THE 
LONGERON 0.6875 DIAMETER HOLE IN EACH DOUBLER, RE- 
D. CEMENT THE TWO RUBBER PADS TO THE BODY MOVE DOUBLERS, DRILL 0.6875 DIAMETER 
SKIN USING CEMENT, SPEC MIL-C-5092 TYPE 2. HOLE IN EACH DOUBLER, REMOVE DOUBLERS, 
LOCATE THE PADS ON THE CENTERLINE OF DRILL 0,6875 DIAMETER HOLES AND RIVET THE 
THE FASTENERS, THE FRONT PAD TO BE LO- CAMLOC RECEPTACLES TO THE DOUBLERS. 
CATED 0.12 BELOW THE LOWER EDGE OF THE RIVET THE ASSEMBLED DOUBLER TO THE WORK 
pu LONGERON AND THE REAR PAD 0.30 IN, BELOW PLATFORM 
THE LOWER EDGE OF THE LONGERON F, REMOVE THE FASTENER SPRING ASSEMBLY 
E, TEMPORARILY ATTACH THE DOUBLERS TO THE FROM THE WORK PLATFORM AND INSTALL THE 
UNDERSIDE OF THE WORK PLATFORM, ALIGN DOUBLER 
CENTERLINE OF DOUBLER WITH CENTERLINE G, BOLT CLIP TO LONGERON USING EXISTING RI- 
OF HALF HINGE ASSEMBLY AND THE UPPER VET LOCATIONS 
EDGE OF THE DOUBLER FLUSH WITH THE OUT- H, ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS 


ER EDGE (CHANNEL) OF THE PLATFORM, FOLD 


OTHERWISE NOTED 


Figure C-6. Replacement of Work Platform Fasteners 
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STATOR AND SUPPORT 
BULKHEAD 


l. 
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REPLACEMENT OF COWLING SUPPORT BRACKETS 
(To Prevent Failure and Prolong Service Life) 


BRACKET 
(REFERENCE) 


Repair Parts 


ВКАСКЕТ--0,125 х 2.5 x 3.2 Å 
PART NO, 22P6051-3 


A 4130 NORMALIZED STEEL 


SUPPORT ASSEMBLY 
(REFERENCE) 


| S 


REFER TO NOTE С, 


DRILL 0.218 DIA HOLE 
TO MATCH EXISTING 
HOLE IN ADJACENT 
BRACKET 


S 


DRILL 0.3750 Ж 


DIA HOLES, 
S Q 
"REFER ТО 


1 NOTE D, 


DETAIL A 


BRACKET 
(REFERENCE) 


REFER TO NOTES 
A, AND B, 


Notes 


REMOVE EXISTING COWLING SUPPORT BRACK- 
ETS ANDINSTALL NEW BRACKETS AS SHOWN IN 
DETAIL A 

NEW BRACKETS ARE DIMENSIONALLY IDENTI- 
CAL TO THE EXISTING BRACKETS EXCEPT FOR 
MATERIAL THICKNESS, NINE REQUIRED 

THE 0.375 DIA HOLES CAN BE OPENED UP TO 
0.4062 DIA IF REQUIRED AT INSTALLATION TO. 
PREVENT PRE-STRESSING OF THE ADJACENT 
BRACKET 

REMOVE SHARP EDGES 0.01 TO 0,02. CADMIUM 
PLATE IN ACCORDANCE WITH FED, SPEC QQ- 
A-416, APPLY MINIMUM OF ONE COAT OF ZINC 
CHROMATE PRIMER MIL-P-6889 

ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS 
OTHERWISE NOTED 


Figure C-7. Reinforcement of Engine Cowling Support 


— | 


T.O. 1H-21-3 Appendix 111 


WOODEN ROTOR BLADE BEFORE MODIFICATION 


ЕГЕ 
16.59 
£0,06 

- ү STA 
— 0.00 es А Re STA STA 
Notes 211502120 
A. ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS OTHERWISE NOTED 
WOODEN FAIRING. B. FACES OF TRAILING EDGE REINFORCEMENTS ARE NOT PAINTED. REAR 
TOP AND BOTTOM EDGE OF TRAILING EDGE REINFORCEMENT TO BE COATED WITH ZINC- 
COVERS BLENDED CHROMATE PRIMER, SPEC MIL -P-6889, AND DULL BLACK ENAMEL COLOR 
INTO FAIRING NO. 604, SPEC MIL -E-5556 


C. TRAILING EDGE REINFORCEMENT ASSEMBLY CONSISTS OF A PIECE OF 0.025 
THICK 245-Т ALCLAD, APPROXIMATELY 194.5 х 2.60. ONE FACE OF THE 
SHEET IS MILLED WITH A 2.0 TO 4.0 CUTTER RADIUS, REDUCING THE 
THICKNESS TO 0.015, PLUS OR MINUS 0.002. A STRIP OF 0.016 BIRCH 
VENEER, SPEC MIL-P-6070, IS BONDED TO THE MILLED FACE OF THE 
ALCLAD STRIP WITH CYCLEWELD CEMENT, NO. C-3, CHRYSLER CORP. 
THAT PORTION OF THE BIRCH STRIP WHICH CONTACTS THE ROTOR BLADE 
IS SCARFED BACK FROM THE OUTER EDGE A DISTANCE OF 1.0, FROM 0.00 
OR 0.005 THICK TO FULL THICKNESS FOR FULL LENGTH OF STRIP. THE 
METAL PORTION OF THE REINFORCEMENT IN THE SAME AREA IS TAPERED 
TO 0.008. A TIE-IN STRIP OF 0.016 THICK BIRCH VENEER, SPEC MIL-P -6070, 

BOTTOM COVER IS BONDED WITH PLASTILOCK NO. 601, B.F. GOODRICH CORP, TO THE IN- 

BOARD END AND OUTSIDE OF EACH TRAILING EDGE REINFORCEMENT AS- 
SEMBLY. TWO TRAILING EDGE REINFORCEMENT ASSEMBLIES ARE BONDED 
TO THE BLADE AND AT THEIR RESPECTIVE TRAIJ ING EDGES WITH RES- 
ORCINOL BASE ADHESIVE, SPEC JAN-A-397 


RIB 
TOP COVER, 


TE CAPSTRIP 


SECT.A-A 
EEE 
STAN STA 
WOODEN ROTOR BLADE AFTER MODIFICATION 211.0 1 212225 


18.25 
40.03 


STA 
STA 137.07 


0.00 23.75 28.0 LOCATION OF TAPER IN THICKNESS ОҒ 
BOTTOM SURFACE OF REINFORCEMENT 
ON BLADE SERIES -101 AND -141 AND 
TOP SURFACE OF REINFORCEMENT ON 
BLADE SERIES -102 AND -142 IS 50.9, 
PLUS OR MINUS 0.50 


LOCATION OF TAPER IN THICKNESS OF 
TOP SURFACE OF REINFORCEMENT ON 
BLADE SERIES -101 AND -141 AND 
BOTTOM SURFACE OF REINFORCEMENT 
ON BLADE SERIES -102 AND -142 IS 
56.0, PLUS OR MINUS 0.50 


ТАВ- MADE FROM 2 PIECES OF 
0.016 245-Т ALCLAD 
TOP COVER BONDED TOGETHER AND 
TO THE BLADE TRAILING 
EDGE REINFORCEMENT 
WITH PLASTILOCK CEMENT 
NO. 601, B.F. GOODRICH CO 


WOODEN FAIRING Р 
REFER TO— 


NOTE B. 
BOTTOM COVER 
m SECT.C-C 
nS Se) 
0.082 TYPICAL— STA 
Ё А 23.75 ТО 155.0 
Modification Parts 0.062 TYPICAL— STA 
1, FAIRING REINFORCEMENT— 0.016 BIRCH VENEER, SPEC MIL-P-6070,CYCLE- 161.0 TO 211.0 


WELDED TO 0.025 24S-T ALCLAD А 
2. TRAILING EDGE REINFORCEMENT — 0.016 BIRCH, VENEER, SPEC MIL -P -6070, 
CYCLEWELDED TO MILLED SIDE OF 0.025 24S-T ALCLAD 


Figure C-8. Modification of Wooden Rotor Blade 
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FABRICATION AND INSTALLATION 
OF REINFORCEMENT ANGLE, PART 
NO. 4252072-21 


FABRICATION AND INSTALLATION 
OF REINFORCEMENT ANGLE, PART 
NO. 2252072-20 


0. 12R rn 
LINE DRILL AN 
: 0.62 ВЕАМ--0.250 8. 888 < 
0.50R . PICK UP EXISTING 
LOCATION 


д A 
0.70 AN470AD-4 


RIVETS-FOUR 


PLACES 
JOGGLE 0.064 MS20600AD4-4 
1.30 DEEP x 0,81 LONG RIVETS—THREE 
PLACES 
DRILL NO. 30, THREE HOLES, 
0.75 LOCATE TO MATCH EXISTING DRILL NO. 30, SEVEN HOLES. 
HOLES THROUGH SUPPORT. LOCATE ON LONGITUDINAL 
AN470AD4 RIVETS—THREE G, OF EACH LEG. HOLES 
DRILL NO. 30, THREE HOLES. PLACES EQUIDISTANT 


LOCATE OUTBOARD HOLES 
0.250 FROM EDGES OF 
ANGLE. HOLES EQUIDISTANT. 
DIMPLE FAR SIDE. AN426AD4 
RIVETS—THREE PLACES 


Repair Parts 


1, ANGLE-—0,040** 

2. ANGLE—9, 050% 

3, BRACKET —0, 050%% 
**24S-T ALCLAD ALUMINUM REFER TO 


REFER TO 
NOTE D. 


MS20600AD5-3 


WL RIVETS—THREE 
NOTE C. -29.31 PLACES. LOCATE 
ES TO MATCH EXIST - 
ING HOLES THROUGH 
SUPPORT 


FABRICATION AND INSTALLATION 
OF REINFORCEMENT BRACKET, 


PART NO. 2252072-19 1.04 .0.508 JOGGLE 0. 25 x 


0.56 0.10 LENGTH 


DRILL NO. 30, THREE HOLES, 
DIMPLE FARSIDE. AN-426AD4 
RIVETS THREE PLACES 


í Notes 


A. ALL DIMENSIONS ARE SHOWN IN INCHES UN- 
LESS OTHERWISE NOTED 

B. FOR GENERAL REPAIR NOTES REFER TO SEC- 
TION I 

C. REMOVE THE EXISTING ANGLE, PART NO. 
22S2072-4 AND INSTALL THE NEW REINFORCE- 
MENT ANGLE,PART NO. 2252072-20 

D. REMOVE THE EXISTING BRACKET, PART NO. UE E 
2252072-5 AND INSTALL THE NEW REINFORCE- PICK UP EXISTING 


THREE PLACES. PICK 
MENT BRACKET, PART NO. 2252072-19 LOCATION UP EXISTING LOCATIONS 


0.188R 
FLANGE RELIEF 


Figure C-9. Modification of Aft Collective Pitch Bungee Support 
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АЕТ STEP GUSSETS, PART 
NO. 4288049-1 THROUGH 
4258049-11 


DETAIL A 
— леса 


T.O. 1H-21-3 


FWD STEP GUSSETS, PART 
NO. 42S8063-1 THROUGH 
42S8063-6 


2: 
2) 


ә 


Q 
o 
== 
“дур? 
7 SEE DETAILA 


Notes 


STEP DOOR (REF) 
STEP TREAD (REF) 
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BODY SKIN (REF) 
TRIM THIS CORNER OF 
GUSSET TO A MINIMUM 
RADIUS OF 0. 375, TYP- 
ICAL FOR TWO PLACES 
EACH STEP 


REMOVE RIVETS AS 
REQUIRED WHEN 
TRIMMING GUSSET, 
REFER TO NOTE B, 
FOR RIVET RE- 
PLACEMENT AFTER 
REWORK 


SEE DETAILA 


A. ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS 
OTHERWISE NOTED 
B. EXPLOSIVE RIVETS, PART NO, P56S-134A12, MAY 
BE SUBSTITUTED FOR UNIVERSAL HEAD RIVETS, 
PART NO, AN470AD4, IN AREAS WHICH ARE NOT 
EASILY ACCESSIBLE 
C. REMOVE ALL ROUGH EDGES AND BURRS AFTER 
TRIMMING 
D. APPLY А COAT OF ZINC CHROMATE PRIMER, SPEC 


MIL-P-6889, TO REWORKED AREA, AND REFINISH 
TO MATCH EXTERIOR 


Figure C-10. Modification of Forward and Aft Step Gussets 


Changed 15 September 1958 
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REPLACEMENT OF FUEL QUANTITY BRIDGE UNIT MOUNTING BRACKETS 
ERR SEERE TE A IS PINE] 


0.12R. 
Notes TYPICAL 
A. ALL DIMENSIONS ARE SHOWN IN INCHES UNLESS oce ALL BENDS 


OTHERWISE NOTED 3.84 LOWER BRACKET 
B. JOGGLE FLANGES OF REPLACEMENT ANGLE (1) 3.12 UPPER BRACKET 


0.040 TO CLEAR CAP OF FRAME, OR USE A FILLER, 
0.040 OF THE REQUIRED LENGTH AND WIDTH AND 
OF THE SAME TYPE MATERIAL AS REPLACEMENT 


ANGLE 
C. CRACKED OR OTHERWISE DAMAGED MOUNTING 

BRACKETS (ANGLES, PART NO, 2287011-83 AND -85) 
MAY BE REPLACED WITH ANGLES SHOWN AS 
FOLLOWS: 

1l. FABRICATE REPLACEMENT ANGLES (1) AS 
SHOWN 

2. REMOVE EXISTING ANGLES 

3. LOCATE REPLACEMENT BRACKETS ON 
FRAME AND TRANSFER EXISTING HOLES TO RE- 
PLACEMENT BRACKETS. SECURE REPLACEMENT 0. 750 
BRACKETS WITH CLECO-TYPE FASTENERS 

4. POSITION FUEL QUANTITY BRIDGE UNIT 
ON REPLACEMENT BRACKETS AND SCRIBE ITS 
MOUNTING HCLES ON THE REPLACEMENT BRACK- 
ETS 

5, REMOVE REPLACEMENT BRACKETS FROM 
FRAME, DRILL NO, 11 (0.191) THROUGH, AT BRIDGE 
UNIT MOUNTING HOLE LOCATIONS 

6. APPLY A MINIMUM OF ONE COAT OF ZINC 
CHROMATE PRIMER, SPEC MIL-P-6889 ON THE RE- 
PLACEMENT BRACKET 

7. LOCATE ANCHOR NUTS PART NO, AN362- 
C1032 OR AN366-C1032. ATTACH TOREPLACEMENT 
BRACKETS BY RIVETING, AS SHOWN 

8. ATTACH REPLACEMENT BRACKETS TO 
FRAME AS SHOWN 


AN470AD6 —LOCATE 
ONE RIVET EACH COR- 


NER, USE EXISTING AN470AD5— 2 PLACES, 
RIVET LOCATIONS USE EXISTING RIVET 
LOCATIONS 
218 
TYPICAL 


ANCHOR NUT (TYPICAL 4 PLACES) 
AN362-C1032 OR AN366-C1032. 
SECURE WITH TWO AN426AD3 
RIVETS EACH NUT 


AN470AD6— LOCATE 
ONE RIVET EACH COR- 
NER, USE EXISTING 
RIVET LOCATIONS 


Repair Parts 


1, BRACKET REPLACEMENT —0.040 х 
DIMENSIONS SHOWN, 2 REQUIRED, 
AL ALLOY 2024-T4 


AN470AD5—3 PLACES 
IN LOWER FLANGE 

OF LOWER BRACKET 
NOT SHOWN, USE EX- 
ISTING HOLE LOCATIONS 


Figure C-11. Replacement of Fuel Quantity Bridge Unit Mounting Brackets 
496 ЯГ Changed 15 September 1958 


